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2 (&) Abstract 4,5-Dihydroxypyrinudinc^-carboxamides of formula (I); are described as inhibitors of HTV integrasc and inhibitors 
5 of HTV replication, wherein R\ R 2 , R 3 and R 4 are defined herein. These compounds are useful in the prevention and treatment 
f*) 0 f infection by HIV and in the prevention, delay in the onset, and treatment of AIDS. The compounds are employed against HIV 
® infection and AIDS as compounds per se or in the form of pharmaceutical I y acceptable salts. The compounds and their salts can 
O be employed as ingredients in pharmaceutical compositions, optionally in combination with other antivirus, immu no modulators, 
^ antibiotics or vaccines. Methods of preventing, treating ordeJaying the onset of AIDS and methods of preventing or treating infection 
^ by HTV are also described. 
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TITLE OF THE INVENTION 

DIHYDROXYPYRIMIDINE CARBOXAMIDE INHIBITORS OF HIV 
INTEGRASE 

5 FIELD OF THE INVENTION 

The present invention is directed to 5,6^ydroxypyrimidine-4- 
carboxamides and pharmaceutical^ acceptable salts thereof, their synthesis, and their 
use as inhibitors of the HIV integrase enzyme. The compounds and pharmaceutical^ 
acceptable salts thereof of the present invention are useful for preventing or treating 
10 infection by HIV and for treating or delaying the onset of AIDS. 

BACKGROUND OF THE INVENTION 

A retrovirus designated human immunodeficiency virus (HIV) is 
the etiological agent of the complex disease that includes progressive destruction 

15 of the immune system (acquired immune deficiency syndrome; AIDS) and 
degeneration of the central and peripheral nervous system. This virus was 
previously known as LAV, HTLV-IH, or ARV. A common feature of retrovirus 
replication is the insertion by virally-encoded integrase of proviral DNA into the 
host cell genome, a required step in HTV replication in human T-lymphoid arid 

20 monocytoid cells. Integration is believed to be mediated by integrase in three 
steps: assembly of a stable nucleoprotein complex with viral DNA sequences; 
cleavage of two nucleotides from the 3 'termini of the linear proviral DNA; 
covalent joining of the recessed 3' OH terrnini of the proviral DNA at a staggered 
cut made at the host target site. The fourth step in the process, repair synthesis of 

25 the resultant gap, may be accomplished by cellular enzymes. 

Nucleotide sequencing of HIV shows the presence of a pol gene in 
one open reading frame [Ramer, L. et al., Nature, 313, 277(1985)]. Amino acid 
sequence homology provides evidence that the pol sequence encodes reverse 
transcriptase, integrase and an HIV protease [Toh, KL et al., EMBO J. 4, 1267 

30 (1985); Power, MD. et al., Science, 231, 1567 (1986); Pearl, LEL et al., Nature, 
329, 35 1 (1987)]. All three enzymes have been shown to be essential for the 
replication of HIV. 

It is known that some antiviral compounds which act as inhibitors 
of HIV replication are effective agents in the treatment of AIDS and similar 

35 diseases, including reverse transcriptase inhibitors such as azidothymidine (AZT) 
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and efavircnz and protease inhbitors such as indinavir and neffinavir. The 
compounds of this invention are inhibitors of HIV integrase and inhibitors of HIV 
replication. The inhibition of integrase in vitro and HIV repbcation in cells is a 
direct result of inhibiting the strand transfer reaction catalyzed by the recombinant 
5 integrase in vitro in HTV infected cells. The particular advantage of the present 
invention is highly specific inhibition of HIV integrase and fflV replication. 

SUMMARY OF THE INVENTION 

The present invention is directed to novel dibydroxypyriinidiDe 

10 carboxamides. These compounds are useful in the inhibition of fflV integrase, the 
prevention of infection by HTV, the treatment of infection by HIV and in the 
prevention, treatment, and delay in the onset of AIDS, either as compounds or their 
pharmaceutical^ acceptable salts or hydrates (when appropriate), or as. 
pharmaceutical composition ingredients, whether or not in combination with other 

15 HTV/AIDS antivirals, anh-infectives, immunomodulators, antibiotics or vaccines. 
More particularly, the present invention includes a compound of Formula (T): 



OR 2 



JL / OH 



i. 

,4 



CD; 



wherein 
20 R 1 is 

(1) -H. 

(2) -Cl-6 aftyl. which is optionally substituted with one or more 
substituents each of which is independentiy halogen, -OH, -CN, 
-O-Ci-6 alkyl, -O-Ci-* haloalkyl, -C(=0)R a , -C02R a , -SR a 

25 -S(=0)R a , -N(RaRb), -C(=0)-Co-6 alkyl-N(RaRb), 

N(R a )-C(=0)-Q)-6 alkyl-N(RbRc), SOtf^, -N(R a )S02R b , 

NR b 

V?; RS 

-S02N(R a R b ),-N(R a )-C(=0)R b , R 



-2- 



WO 03/035076 



PCT/GB02/04742 



-N(R*)C(=0)N(RbRC), -N(RaXX=0)C(=0)N(RbRc), or 
-N(Ra)C(=0)ORb, 

(3) -O-Cl-6 alkyl, which is optionally substituted with one or more 
substituents each of which is independently halogen, -OH, -CN, 

5 -O-Cl-6 alkyl, -OCl-6 haloallqfl, -C(=0)R a » -C02R a , -SRa, 

-S(=0)Ra -N(RaRb), -C(=0)-QmS aDcyl-N(RaRb), 
N(Ra)-C(=O)-C0-6 aIkyl-N(RbRC), -S02R 8 , -N(Ra)S02R b , 
-SQ2N(RaRb), OT -N(Ra>C(Rb)=o, 

(4) -Rk, 

10 (5) -Cl-6 alkyl-Rk wherein the alkyl is optionally substituted with one or 

more substituents each of which is independently halogen, -OH, -CN, 
-O-Cl^ alkyl, -O-Cl^ haloalkyl, -N(RaRb), -N(Ra)C02Rb 

-N(Ra)C(=0)-Co-6 alkyl-N(RbRC), or -N(Ra)-C2-6 alkyl-OH with the 
proviso that the -OH is not attached to the carbon alpha to N(Ra), 
15 (6) -C2-5 alkenyl-Rk 

(7) -C2-5alkynyl-Rk, 

(8) -Q)-6 alkyl-O-CO-6 alkyl-Rk 

(9) -Co^alkyl-S(0)n-C(K6alkyl-Rk 

(10) -O-Cl-6 alkyl-ORk, 

20 (11) -O-Cl-6 alkyi-0-Ci-6alkyl-Rk, 

(12) OCi-6alkyl-S(0)nR k , 

(13) -C0-6alkyl-N(Ra)-Rk 

(14) -Co_6aDcyl-N(Ra)-Ci^alkyl-Rk, 

(15) -Co-6 alkyl-N(Ra)-Ci-6 alkyl-ORk, 
25 (16) -Co-6alkyl-C(=0)-Rk 

(17) -Co^alkyl-C(=0)N(Ra)-Co-6alkyl-Rk 

(18) -CO-6 alkyl-N(Ra)C(=O)-C0-6 alkyl-Rk 

(19) -Co-6alkyl-N(Ra)C(=0>0-Co^alkyl-Rk 

(20) -C 1-6 alkyl which is: 

30 (i) substituted with aryl or -O-aryl, wherein the aryl is optionally 

substituted with one or more substituents each of which is 
independently halogen, -OH, -Cl-6 alkyl, -Cl-6 alkyl-ORa, 
-Ci-6 haloalkyl, -O-Q-6 alkyl, -OCl-6 haloalkyl. 
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methylenedioxy attached to two adjacent carbon atoms, or aryi, 
or 

(ii) substituted with -R* -Cl-6 alkyl-Rk, -N(R*)-C(=^)-Co-6 
alkyl-Rk, -Cq^ a!kyl-N(Ra)-C(^6 alkyl-Rk -C(>-6 

5 alkyl-O-Co-6 alkyl-Rk or -Co-6 alkyI-N(Ra)^^K^ 

alkyl-R*;and 

(iii) optionally substituted with one or more substituents each of 
which is independently halogen, -OH, -CN, -O-Ci-6 alkyl, 
-O-Ci-tf haloalkyl, or -N(R a R b ), or 

10 (21) -Cl-6 alkyl, substituted with -O-Q-6 alkyl, and with a substituent 

selected from the group consisting of -N(R a )C(=0)Rk and 
-N(Ra)Q-6alkyl-Rk, 

R2 is -H or -Cl-6 alkyl which is optionally substituted with one or more substituents 
15 each of which is independently 



(1) 


halogen, • • 


(2) 


-OH, 


(3) 


-CN, 


(4) 


-O-Ci-6 alkyl, 


(5) 


-O-Ci-6 haloalkyl. 


(6) 


-C(=0)R< 


(7) 


-C02R 3 , 


(8) 


-SR», 


(9) 


-S(=0)Ra, 


(10) 


-N(R a R°), 


(ID 


-C(=0)N(RaRb), 


(12) 


-N(Ra>C(=0>Ci-6 alkyl-N(RbRc), 


(13) 


-S02R a , 


(14) 


-N(Ra)S02Rb, 


(15) 


-S02N(RaRb), 


(16) 


-N(Ra)-C(Rb)=0, 


(17) 


-C3-8 cycloalkyl, 


(18) 


aryl, wherein the aryl is optionally substituted with one or more 




substituents each of which is independently halogen, -C\-6 




alkyl, -Cl-6 haloalkyl, -O-Cl-6 alkyl, -O-Ci-© haloalkyl. 
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-Qh> alkyl-N(R a Rt>), or -Cl-6 alkyl substituted with a 5- 
or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S; 
wherein the saturated heterocyclic ring is optionally 

5 substituted with from 1 to 3 substituents each of which is 

independently -Ci-6 alkyl, oxo, or a 5- or 6-membered 
heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or 
(19) a 5- to 8-membeied monocyclic heterocycle which is saturated 

lO or unsaturated and contains from 1 to 4 heteroatoms 

independently selected from N, O and S; wherein the 
heterocycle is optionally substituted with one or more 
substituents each of which is independently -Ci-6 alkyl, 
-O-Ci-6 allcyl, oxo, phenyl or naphthyl; 

15 

R3is-Hor-Ci-6aIkyl; 
R*is 

(1) H, 

20 (2) Ci-tf allcyl which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, 
OCi^ alkyl, -O-Ci-6 haloalkyl, -NO2, -N(R a Rb), -C(=0)Ra, 
-CQ2R a , -SR a , -S(=0)R a , ^S02R a , or -N(R a )C02R b , 
(3) Cl-6 alkyl which is optionally substituted with one or more 

25 substituents each of which is independently halogen, -OH, or 

O-Ci^ alkyl, and which is substituted with 1 or 2 substituents 

each of which is independently: 
(i) C3-8 cycloalkyl, 

GO &yi* 

30 (iii) a fused bicyclic carbocycle consisting of a 

benzene ring fused to a C5-7 cycloalkyl, 
(iv) a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 
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(v) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, or 

(vi) a 9- or 10-membered fused bicyclic heterocycle 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 
wherein at least one of the rings is aromatic, 

C2-5 alkynyl optionally substituted with aryl, 
C3-8 cycloalkyl optionally substituted with aryl, 
aryl, 

a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-7 cycloalkyl, 

a 5- or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S, 
a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or ' 
(10) a 9- or 10-membered fused bicyclic heterocycle containing 

from 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 
20 wherein , 

each aryl in (3)(ii) or the aryl (4), (5) or (6) or each fused 
carbocycle in (3)(iii) or the fused carbocycle in (7) is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -C\-6 alkyl, alkyl-OR a , -Cl-6 
25 haloalkyl, -O-Ci^ alky!, -O-Cl-* haloalkyi, -CN, -NO2, -N(RaRb), 

-Cl-6 alkyl-N(RaRb), -C(=0)N(RaRb), -C(=0)Ra, -C02R a -Cl^ 
alkyl-C02R a , -OCX>2R a , -SR a > -S(=0)R a , -S02R a -N(R a )S02R b 
-502N(R a Rb), -N(R a XX=0)R b . -N(R a )C02R b , -Cl-6 
alkyl-N(R a )C02R b , aryl, -C\-6 alkyl-aryl, -O-aryl, or -Q>-6 alkyl-het 
3Q wheiein het is a 5- or 6-membered heteroaromatic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S, and het is 
optionally fused with a benzene ring, and is optionally substituted with 
one or more substituents each of which is independently -Q-6 alkyl, 
-C1-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, oxo, or -C02R a ; 



10 



(4) 
(5) 
(6) 
(7) 



(8) 



15 



(9) 
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each saturated heterocyclic ring in (3)(iv) or the 
saturated heterocyclic ring in (8) is optionally substituted with 
one or more substituents each of which is independently 
halogen, -Ci-6 alkyl, -C\-6 haloalkyl, -O-Ci-tf alkyl, -O-Ci-6 
5 haloalkyl, oxo, aryi, or a 5- or 6-membered hetero aromatic ring 

i containing from 1 to 4 heteroatoms independendy selected 
from N, O and S; and 

each heteroaromatic ring in (3)(v) or the heteroaromatic 
ring in (9) or each fused bicyclic heterocycle in (3)(vi) or the 
10 fused bicyclic heterocycle in (10) is optionally substituted with 

one or more substituents each of which is independently 
halogen, -Q-6 alkyl, -Ci-6 haloalkyl, -0-C\-6 alkyl, -O-Cl-6 
haloalkyl, oxo, aryl, or -Q-6 alkyl-aryl; 

15 or alternati vely R3 and together with the !n to wbich both are attached form a C3-7 
azacycloalkyl which is optionally substituted with one or more substituents each of 
which is independently -Cl-6 alkyl or oxo; 



20 



each Ra Rb, Rc and R<* is independently -H or -Cl-6 alkyl; 



Rk is carbocycle or heterocycle, wherein the carbocycle or heterocycle is optionally 
substituted with one or more substituents each of which is independently 

(1) halogen, 

(2) -OH, 

25 (3) -CN, 

(4) _Cj j£ alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, 
-OH, -CN, -O-C1-6 alkyl, -O-Cl-6 haloalkyl, 
-C(=0)Ra -C02Ra -SRa -S(=0)Ra, -N(R a Rb), 

30 -C(=OHCH 2 )0-2N(R a R b X 

N(Ra>C(=OHCH2)0-2N(RbRC), -S02R a , 
-N(Ra)S02R b , -S02N(R a R b ), or -N(R a )-C(Rb)=0, 

(5) -O-Ci-6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, 
35 -OH, -CN, -O-Ci^ alkyl, -O-Q-6 haloalkyl, 
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-C(=0)Ra, -C02R 8 , -SR a , -S(=0)Ra, -N(R a Rb),' 
-C(=OHCH2)0-2N(RaR b ), 
N(Ra>C(=O)-(CH2)0-2N(R b R c ). -S02Ra 
-N(Ra)S02R b , -S02N(R a R«>), or -N(Ra>C(R b )=0, 

5 (6) -N02, 

(7) oxo, 

(8) ethylenedioxy, spiro substituted on a ring carbon in a saturated 
ring of Rk, 

(9) -C(=0)Ra 
10 (10) -C02Ra, 

(11) -SRa, 

(12) -S(=0)Ra, 

(13) -N(RaRb), 

(14) -C(=0)N(R a Rb), 

15 (15) -C(=0>Cl-6 alkyl-N(RaRb), 

(16) -N(Ra)C(=0)Rb, 

(17) -S02R a , 

(18) -S02N(R a Rb), 

(19) -N(Ra)S02R b , 

20 (20) -Rm, , 

(21) -Ci-6 alkyl-R™, wherein the alkyl is optionally substituted with 

one or more substituents each of which is independently 
halogen, OH, -CN, -Ci-6 haloalkyl, -O-Ci-6 alkyl, 
-O-Ci^ haloalkyl, -C(=0)Ra, -C02R a , -SRa, 
25 -S(=0)Ra, -N(RaRb), -N<R a )C02Rb, -S02R a , 

-N(Ra)S02R b . -S02N(R a Rb), or -N(Ra>C(Rb)=0, 

(22) -Crj-6alkyl-N(Ra)-Co-6alky]-Rni, 

(23) -Co-6 alkyl-O-Co-6 alkyl-Rm, 

(24) -Co^ alkyl-S-Co-6 alkyl-Rm, 

30 (25) -Cr>6alkyl-C(=O)-C0-6alkyI-Rm, 

(26) -C(=OK>-Q)-6 alkyl-Rm, 

(27) -C(=0)N(Ra)-Co-6 alkyl-Rm, 

(28) -N(Ra)C(=0>Rm, 

(29) -N(R a )C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 
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substituted with one or more substituents each of which 
is independently halogen, -OH, -CN, -Cl-6 haloalkyl, 
-O-Ci^ alky], -O-Ci-6 haloalkyl, -C(=0)R« -C02R 3 , 

-SRa -S(=0)R* -N(RaRb), -N(Ra)CX>2R D , -S02R a , 
5 -N^SOzRb.-SC^CRaRbXor-NCRaK^Rb)^, 

(30) i -N(Ra)-C(=O)-N(Rb>C0-6aIkyl-R m , 

(31) -N(Ra>C(=0)-0-€o^ alkyl-Rm, or 

(32) -N(Ra>C(=0)-N(Rb)-S02-C3r>4aIkyl-Rm; 

10 carbocycle in Rk is (i) a C 3 to Cs monocyclic, saturated or unsaturated ring, (ii) a C7 
to C12 tricyclic ring system, or (iii) a Qi to C16 tricyclic ring system, wherein each 
ring in (ii) or (iii) is independent of or fused to the other ring or rings and each ring is 
saturated or unsaturated; 

15 heterocycle in Rk is (i) a 4- to 8-membered, saturated or unsaturated monocyclic ring, 
(ii) a 7- to 12-membered bicychc ring system, or (ni) an 11 to l£membered tricyclic 
ring system; wherein each ring in (ii) or (iii) is independent of or fused to or bridged 
with or spiro to the other ring or rings and each ring is saturated or unsaturated; the 
monocyclic ring, bicychc ring system, or tricyclic ring system contains from 1 to 6 

20 heteroatoms selected from N, O and S and a balance of carbon atoms; and wherein 
any one or more of the nitrogen and sulfur heteroatoms is optionally be oxidized, and 
any one or more of the nitrogen heteroatoms is optionally quaternized; 

each Rm is independently C3-8 cycloalkyl; aryl; a 5- to 8-membered monocyclic 
25 heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms 
independendy selected from N, O and S; or a 9- to 10-membered bicychc heterocycle 
which is saturated or unsaturated and contains from 1 to 4 heteroatoms independendy 
selected from N, O and S; wherein any one or more of the nitrogen and sulfur 
heteroatoms in the monocyclic or bicychc heterocycle is optionally oxidized and any 
30 one or more of the nitrogen heteroatoms is optionally quaternized; and wherein 

the cycloalkyl or the aryl is optionally substituted with one or more 
substituents each of which is independendy halogen, -Cl-6 alkyl, -Ci.£ 
haloalkyl, -0-Ci-<3 alkyl, -O-Cl-6 haloalkyl, -N(R a Rb), aryl, or-Ci-6 
alkyl-aryl; and 
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the monocyclic or tricyclic beterocycle is optionally substituted with 
one or more substitnents each of which is independently halogen, -Cl-6 alkyl 
optionaUy substituted with -O-Cl-6 alkyl. -Cl-6 haloalkyl, -O-Cl-6 alkyl, 
-0-Q.o haloalkyl, oxo, aryl, -Cl-6 alkyl-aryl, -C(=0>aryl, -C02-aryJ, 
-CO2-CI-6 alkyl-aiyl, a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independendy selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independendy selected from N, O and S; and 

each n is independendy an integer equal to zero, 1 or 2; 



or a phannaceuticaDy acceptable salt thereof. 

An embodiment of the present invention is a compound of Formula (1) 
as originally definedabove except that 0) in the definition of Rl. Rl is one of the 
15 groups (1) to (20), all of which are as defined aboveexcept that (2) of Rl is -Cl-6 
alkyl which is optionaUy substituted with one or more substitnents each of which is 
b.dependendy halogen, -OH, -CN, -O-Ci-6 alkyl, ^Cl-6 haloalkyl, -C(=0)Ra, 
-C02Ra -SR a « -S(=0)R a . -N(R a R°). -C(=O)-C0-6 alkyl-N(RaRb), 
N(R a )-C(=O)-C0-6 alkyl-N(RbRc), -S02R«, -N(Ra)S02R»>, -S02N(R a Rb), , 



NR b 



20 -N(Ra>C(=0)R b ,or R ° 

The present invention also includes pharmaceutical compositions 
containing a compound of the present invention and methods of preparing such 
pharmaceutical compositions. The present invention further includes methods of 
treating AIDS, methods of delaying the onset of AIDS, methods of preventing AIDS, 
25 methods of preventing infection by fflV, and methods of treating infection by HTV. 

Other embodiments, aspects and features of the present invention are 
either further described in or will be apparent from the ensuing description, examples 
and appended claims. 

30 DETAILED DESCRIPTION OF THE INVENTION 
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The present invention includes the dihydroxypyriinidine carboxamides 
of Fonnula (I) above. These compounds and pharmaceuticaUy acceptable salts 
thereof are HTV integrase inhibitors. 

An embodiment of the present invention is a compound of Formula (J) 
5 exactly as defined above, except that in the definition of RK Rk is optionally 

substituted with one or more substituents each of which is independently one of the 
substituents (1) to (19), and is optionally mono-substituted with one of the 
substituents (20) to (32). 

Another embodiment of the present invention is a compound of 

10 Formula (I), wherein Rl is: 

(1) "H, 

(2) -Cl~6 alkyl, which is optionally substituted with from 1 to 5 
substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-4 alkyl, -O-Q-4 haloalkyl, -C(i=0)Ra, -CC>2R a , -SR*. 

15 -S(=0)Ra, -N(RaRb), ^(=O^CH2)0-2N(RaRl>), 

N(Ra>C(=OHCH2)0-2N(RbRC), -S02Ra -N(Ra)S02Rb 

NR b 

-S02N(R a R b ),-N(Ra>a=0)R b , R ° . 

-N(Ra)C(=0)N(RbRC), -N(Ra)C(=0)C(=0)N(RbRC), or 

-N(Ra)C(=0)ORb 

20 (3) -R k , 

(4) -Ci-4 alkyl-Rk wherein the alkyl is optionally substituted with 1 or 2 

substituents each of which is independently halogen, -OH, -CN, 
-O-Ci^ alkyl, -OCh haloalkyl, -N(R a R D ), or -N(RaHCH2)2-4-OH, 

- (5) -O-<CH2)0-3-R k , 

25 (6) -Ci^talkyl-O-(CH2)0-3-R k , 

(7) -(CH2)0-3-S(O)n-<CH2)0-3-R k > 

(8) -0-(CH2)l-3-OR k . 

(9) -0-(CH2)l-3-0-(CH2)l-3-R k . 

(10) -0-(CH2)l-3-S(0)nR k , 
30 (11) -(CH2)0-3-N(Ra)-Rk 

(12) -(CH2)0-3-N(RaHCH2)l-3-R k , 

(13) -(CH 2 )0-3-N(RaHCH2)l-3-OR k , 
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(14) -(CH2)0-3-C(=O> Rk ' 

(15) jfp^^^mWB^-^ 

(16) -(CH2)0-3-N(R a )C(=OHCH2)O-3-R k . 

(17) -(CH2)0-3-N(Ra)a=OKKCH2)0-3-R k . 
5 (18) alkyl which is: 

0) substituted with aryl or -O-aryl, wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independendy halogen, -OH, -Cl-4 alkyl, -C\A alkyl-OR a , 
-Q-4 haloalkyl, -O-Ci-4 alkyl, -O-Cm haloalkyl, 
1Q methylenedioxy attached to two adjacent carbon atoms, or aryl; 

fii) substituted with -Rk-(CH2)l-3-R k . 

-N(RaKX^HCH2)0-3-R k ,-(CH2)()-3-N(RaHCH2)0-3-R k , 

or -(CH2)0-3-O-(CH2)0-3-R k » OT 
-(CH2)0-3-N(R a )-C(=OHCH2)0-3-R k ; and 
15 (jii) optionally substituted with from I to 4 substituents each of 

which is independendy halogen, -OH, -CN, -OCl4 alkyl. ' 
-O-Ci-4 haloalkyl, or -N(R a R°), 

(19) -C(CH3)2NCR a )C(=0)OCH2R k , 

(20) -C(CH3)2N(Ra)CH2R k , 

20 (21) -C(CH3)2N(Ra)C(=0)Rk,or 

(22) -C^bXN^a^^R^^ORC). 

(23) -C(Rb)(N(RaXCH2)-R k )(CH20Rc), 
and all other variables are as originally defined above; 

25 or a pharmaceutically acceptable salt thereof. 

Still another embodiment of the present invention is a 
compound of Formula (!) as defined in the immediately preceding embodiment, 
except that Rl is one of the groups (1) to (18), wherein (2) of Rl is Ci-<> alkyl, which 
is optionally substituted with from 1 to 5 substituents each of which is independendy 
30 halogen, -OH -CN, -0-C M alkyl, ^Cl4 haloalkyl, -C(=0)Ra, -C02Ra, -SR*. 
-S(=0)Ra, -N(RaRb). -C(=OMCH2X)-2N(RaRb), N(Ra)-C(=OHCH 2 )0-2N(R«>RC), 

NR b 

R ' 

-SO2Ra,-N(Ra)S02R b ,-S02N(RaRb),-N(Ra)-C(=0)Rb or R° . 
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Another embodiment of the present invention is a compound of ' 
Formula (T), wherein Rl is: 

(1) -H, 

(2) -Cl -4 alkyl, which is optionally substituted with from 1 to 3 

5 substituents each of which is independently halogen, -OH, -CN, 

-O-Cm alkyl, -O-Cm haloalkyl, -C(=0)R», -002Ra _SRa, 
-S(=0)Ra -N(RaRb), -C(=OHCH2)0-2N(R a R b ), 
N(Ra>C(=OHCH2)a-2N(RbRc), -S02Ra, -N(Ra)S02Rb, 

R ' 

-S02N(R a Rb),-N(Ra>C(=0)Rl>, FT , 

10 -N(Ra)C(=0)N(RbRc), -N(Ra)C(=OX^(=0)N(R b R c ), or 

-N(Ra)C(=OPR b , 

(3) -R k . 

(4) -CH(CH3)-Rk • 

(5) -(CH2)l-4-R k , wherein the -(CH2)l-4- moiety is optionally substituted 
15 with one of -N(RaRb) or -N(Ra)-(CH2)2-OH, 

(6) -<CH2)l-2-O-<CH2)0-l-R k , 

(7) -(CH2)l-2-S(O)n-<CH2)0-l-R k , 

(8) -0-<CH2)l-2:OR k . 

(9) -0-(CH2)l-2-0-(CH2)l-2-R k , 
20 (10) -0<OV)l-2-S(OKp.K 

(11) -(CH 2 )l-2-N(Ra)-R k ,, 

(12) -(OT2)l-2-N(R a MCH2)l-3-R k , 

(13) -<CH2)l-2-N(RaHCH2)l-3-OR k , 

(14) -(CH2)0-2-C(=O)-R k . 

25 (15) -C(=0)N(RaMCH2)l-2-R k , 

(16) -(CH2)0-2-C(=O)N(RaHCH2)0-2-R k . 

(17) -<CH2)l-2-N(Ra)C(=O)-(CH2)0-l-R k . 

(18) -(CH2)l-2-N(RaX:(=O)-O-(CH2)0-l-R k . 

(19) -Cl-4 alkyl which is: 

30 (i) substituted with aryl or -O-aryl wherein the aryl is optionally 

substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, -Cl-4 alkyl, -Cl-4 fluoroalkyl, 



-13- 



WO 03/035076 



PCT/GB02/04742 



-O-Ci-4 alkyl, -O-Ci-4 fluoioalkyl, methylenedioxy attached 
to two adjacent carbon atoms, or phenyl; 

(ii) substituted with -Rk, -<CH2)l-3-R k , 
-N(Ra>C(=OHCH2)0-3-R k . -N(RaMCH2)l-3-R k , 

5 -CKCH2)l-2-RK or -N(Ra>C(=OHCH2)o.2-R k ; and 

(iii) ' optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -OH, -CN, -O-Cl^ alkyi, 
-0-Ci_4 haloalkyl, or -N(RaR°), 
(20) -C(CH 3 )2N(Ra)C(=OXXaJ2R k , 
10 (21) -C(CH3)2N(R a )CH2R k , 

(22) -C(CH3)2N(R a )C(=0)Rk 

(23) -C(Rb)(N(Ra)C(=0)R k )(CH20RC),or 

(24) -C(Rb)(N(Ra)(CH2)-R k XCH20RC); 

15 and all other variables arc as originally defined above; 



or a pharmaceutically acceptable salt thereof. 

Li an aspect of this embodiment, Rl is 
(1) -H, 

20 (2) -Ci-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independendy halogen, -OH, -CN, 
-0-CM alkyl, -0^14 haloalkyl, -C(=0)Ra, -CC>2R a , -SRa, 
-S(=0)R a , -N(R a Rb), -C(=OHCH2)0-2N(R a R b ), 
N(RaVC(=O)-(CH2)0-2N(RbRC), -S02Ra, -N(Ra)S02R b . 

NFl 5 

25 -S02N(RaRb),-N(Ra>C(=0)R b ,or R° , 

(3) -R k , 

(4) -CH(CH3)-Rk, 

(5) -(CH2)l-4-R k , wherein the -(CH2)l-4- moiety is optionally substituted 
with one of -N(RaRb) or -N(Ra)-(CH2)2-OH, 

30 (6) -(CH 2 )l-2-O-(CH2)0-l-R k > 

(7) -(CH2)l-2-S(O)n-(CH2)0-l-R k . 

(8) -0-(CH2)l-2-OR k , 
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5 



(9) 
(10) 

(ID 
(12) 
(13) 



-CKCH2)l-2-<MCH2)l.2-R k . 

-0-(CH2)l-2-S(0)nR k , 

-(CH2)l-2-N(R a >R k . 

-(CH2)l-2-N(R a )-(CH2)l-3-R k . 

-(CH2)l-2-N(R a HCH2)l-3-OR k . 



(14) -(CH2)0-2-C(=O)-R k . 

(15) -C(=0)N(RaHCH2)l-2-R k . 

(16) -(CH2)0-2-C(=O)N(R a HCH2)0-2-R k . 

(17) -(CH2)l-2-N(R a )C(=OHCH2)0-l-R k , 

10 (18) -(CH2)l-2-N(R a )a=OHHCH2)0-l-R k ,or 

(19) -Ci-4 alkyl which is: 

0) substituted with aryl or -O-aryl wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, -Cl-4 alkyl, -Cl-4 fluoroalkyl, 
15 -O-Ci-4 alkyl, -O-Cl-4 fluoroalkyl, methylenedioxy attached 

to two adjacent carbon atoms, or phenyl; ( • 

(ii) substituted with -R k , -(CH2)l-3-R k . 

-N(Ra)-a=OHCH2)0-3-R k , -N(Ra)-(CH2)l-3-R k . 
-CKCH2)l-2-R k , or-N(Ra)-C(=O)-(CH2)0-2-R k ; and 
20 (i«i) optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -OH, -CN, -O-Ci-4 alk^, 
-O-Cm haloalkyl, or -N(R a Rh). 

Another embodiment of the present invention is a compound of 
25 Formula (I), wherein 

Rk is C3-8 cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle 
selected from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated 
heterocychc ring containing from 1 to 4 heteroatoms independendy selected from N, 
30 O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independendy selected from N, O and S; 
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wherein the cycloalkyi, aryl. bicyclic carbocycle, saturated heterocyclic 
ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 
to 4 substituents each of which is independently 

(I) halogen, 
5 (2) -OH, 

(3) , -CN, 

(4) -Ci-4 haloalkyl, 

(5) -Ci-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
10 -O-Cl-4 alkyl, -O-Ci^ haloalkyl, -C<=0)R a , -C02Ra 

-SR», -S(=0)Ra, -N(RaRb), -C(=OHCH2)0-2N(RaRb), 

N(Ra>C(=OHCH2)0-2N(RbRc),-SO2R a , 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra>C(R b )=0, 

(6) -O-Cl-4 haloalkyl 

25 . (7) -O-Cl-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
-O-Cl-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, -C02R a . 
-SRa, -S(=0)Ra, -N(R a Rb), -C(=OMCH2)0-2N(RaR b ), 
N(Ra)-C(=OHCH2)0-2N(R b R c ),-SO2Ra 

20 -N(Ra)S02R b ,-S02N(RaRb) > or-N(Ra>C(R b )=0, 

(8) ^102, 

(9) oxo, 

(10) -C(=OJRa, 

(II) -C02R a , 

25 (12) -SR a , 

(13) -S(=0)Ra 

(14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(^M:i^alkyl-N(RaRb), 

30 (17) -N(Ra)C(=0)Rb, 

(18) -S02R a , 

(18) -S02N(R a Rb), 

(19) -N(Ra)S02R b , 

(20) -Rm, 

35 . (21) -CH(CH3>Rm, 
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(22) -{CH2)M-R m , * 

(23) -(CH2)0-2-N(RaHCH2)0-2W 

(24) -(CH2)0-2-O-{CH2)0-2-R m , 

(25) -(CH2)O-2-S-(CH2)0-2-R ,n , 

5 (26) -(CH2)0-2-C(=OHCH2)0.2W 

(27) -C(=OKKCH2)0-2-R m , 

(28) -C(=0)N(Ra>-Rm, 

(29) -N(Ra)C(=0>Rm 

(30) -N(Ra)C(=OHCH2)l-3-R m > wherein the -(CH2)l-3- moiety is 
10 optionally substituted with one of -N(R*Rb), 

-N(R*)CX>2R b , -S02R a , -N(Ra)S02Rb -SC>2N(R a Rb), 
or-N(Ra>C(Rb>=0, 

(31) -N(RaK!(=0>N(RbHCH2)l.2-R m , 

(32) -N(RaKX=OKKCH2)l-2-R m . or 
15 (33) -N(Ra>C(=0>N(Rb)S02-R m ; 

and all other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof. 

In an aspect of this embodiment, Rk (i.e., the cycloalkyl, aryi, bicyclic 
carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle) is 
optionally substituted with from 1 to 4 substituents each of which is independently 
one of the substituents (1) to (19), and is optionally mono-substituted with one of the 
25 substituents (20) to (33). In a feature of this aspect, Rk is optionally substituted with 
from 1 to 4 substituents each of which is independently one of the substituents (1) to 
(19), and is mono-substituted with one of the substituents (20) to (33). 

In another aspect of this embodiment, each R m is independently C5-7 
30 cycloalkyl; aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
O and S; a 5- or 6-raerabered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
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ring fused to a 5- or 6-membered, saturated or unsaturated heterocyclic ring 
cofrfaining from 1 to 3 heteroatoms selected from N, O and S; wherein 

the cycloalkyl or the aryl is optionally substituted with from 1 to 4 
substituents each of which is independently halogen, -Cl-4 alkyl, -Cl-4 
5 baloalkyl ^1-4 alkyl, -0^1-4 haloalkyl,-N(Ra R b) f phenyl, or 

-(CH2)lr2-pheiiyl; 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
substituents each of which is independenUy -Cm alkyl optionally substituted 
with -O-Cl-4 alkyl, -Cl-4 haloalkyl, -O-Cm alkyl, -O-Ci-4 haloalkyl, oxo, 

10 phenyl, KCH2)l-2-ph™y^^(=^H >hcn y 1 '- C0 2-P henyl - 

-C02-(CH2)l-2-phenyI, a 5- or 6-membered saturated heterocyclic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromatiQ ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 
15 the heteroaromatic ring or the bicyclic beterocycle is optionally 

substituted with from 1 to 4 substituents each of which is independently 
halogen, -Cm alkyl, -Cm haloalkyl, -O-Cm alkyl, -O-Cm haloalkyl, oxo, 
phenyl, or -{CH2)l-2phenyl. 

20 Another embodiment of me present invention is a compound of 

Formu la (Q, wherein Rk is cycloalkyl selected from cyclopropyl, cyclopentyl and 
cyclohexyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle selected 
from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring 
selected from pyrrohdinyl, piperidinyl, piperazinyl, morphohnyl, pyranyl, 

25 tetrahydrofuranyl, imidazoUdinyl, thiomorphoUnyl, thiazolidinyl, isothiazobdinyl, 
oxazolidinyl, isooxazohdinyl, and pyrazoUdinyl; a 5- or 6-membered heteroaromatic 
ring selected from thienyl, pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, 
isothiazolyl, thiadiazolyl, oxopiperidmyl, oxazolyl, isooxazolyl, oxadaazolyl, 
pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl, furanyi, and pyridazinyl; or a bicyclic 

30 heterocycle selected from indolyl, indolinyl, tetrahydroquinolinyl, quinolinyl, 
tetrahydroisoquinolinyl, isoquinoUnyl, i/t-dioxa-8-azaspiro[4^dec-8-yl, 
azabicyclo[2^.1]hept-l-yl, azabicyclo[2.1.1)hex-l-yl, 2^^hydrobenzofuranyl, 
2,3-dihydrobenzo- 1 ,4-dioxinyl, and benzo-l>dioxolyl; 

35 and all other variables are as originally defined above; 
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or a pharmaceuticaUy acceptable salt thereof. 

In an aspect of this embodiment, Rk is as just defined except that it 
excludes cyclopropyl, pyranyl, oxopiperidinyl, l,4-dioxa-8-azaspiro[4.5]decyl, 
5 azabicyclo[2.2.1]heptyl, and azabicyclo[2.1.1]hexyl. 

In another aspect of this embodiment, the cycloalkyl, aryl, bicyclic 
carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle is 
optionally substituted with from 1 to 3 substituents each of which is independently 

(I) fiuoro, 
10 (2) chloro, 

(3) bromo, 

(4) -CP3, 

(5) -Ci-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independendy -OH, -CN, 
15 -O-Cm alkyl, -OCF3,-N(RaRb),-C(==0)N(RaRb), or 

N(Ra>C(=O)-(CH2)0-2N(R b R c ), 

(6) -OCF3, 

(7) -O-Ci-4 alkyl 

(8) -NO2, 
20 (9) oxo, 

(10) -C(=0)R a , 

(II) C02R a , 

(12) -SRa, 

(13) -S(=0)Ra, 
25 (14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -a=OMCH 2 )l-2-N(R a R b ), 

(17) -N(Ra)C(=0)Rb 

(18) -S02Ra, 

30 (19) -Rm, 

(20) -CH(CH3)-R m , 

(21) -CH2-R m , 

(22) -(CH2)0-2-N(Ra)-(CH2)0-2-R nl . 

(23) -0-(CH2)l-2-R m . 

35 (24) -(CH2)0-l-S-(CH2)0-2-R m , 
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(25) -<ai2)0-l-C(=O)-(CH2)0-2-R m . 

(26) -(CH2)0-l-C(=OK>-(CH2)0-2-R m . 

(27) -C(=0)N(Ra)-Rm, 

(28) -N(R«)C(=0)-Rm, 

5 (29) -N(R a )C(=OHCH2)l-2-R m . wherein the -(CH2)l-2- moiety is 

optionally substituted with -N(R a Rb), 

(30) -N(Ra)-C(=0)-N(RbHCH2)l-2-R m . 

(31) -N(Ra)-C(=OKHCH2)l -2-R m - 

(32) -N(R a >C(=0)-N(Rb)S02-R in . OT 

10 03) -OH. 

In another aspect of this embodiment, the substituents are selected 

from substituents (1) to (32) just defined. 

Li another aspect of this aspect, the cycloalkyl, aryl, bicyclic 
carbocycle, saturated heterocydic ring, heierbaromatic ring, or bicyclic heterocycle is 
15 optionally substituted with from 1 to 3 substituents each of which is independently 
one of the substituents (1) to (18) as just defined in the preceding aspect, and is 
optionally mono-substituted with one of the substituents (19) to (32) as just defined in 

the preceding aspect. 

In still another aspect of this embodiment, each R m is independendy 
20 aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated heterocyclic 

ring selected from pyrrolidinyl, hmdazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, 
thiazolidinyl, and morpholinyl; or a 5- or 6-membered heteroaromatic ring selected 
from thienyl, pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, 
isooxazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl, 

25 furanyl, and pyridazinyl; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independendy halogen, -C\-A alkyl, -CF 3 , -CM^U *W> -OCF3, or 

-N(R a R b ); 

the satorated heterocyclic ring is optionally substituted with 1 or 2 
30 substituents each of which is independendy -Cm alkyl, -CF3, -O-Cl-4 alkyl, 

-OCF3, oxo, phenyl, -(CH2)l-2-phenyl, -C(=0)-phenyl, -C02-phenyl, or 
_C02-CH2-phenyl; and 
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the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -CM alkyl, -CF3, -O-CM alkyl, 
-OCF3, oxo, phenyl, or <CH2)l-2-phenyl. 

In an aspect of this embodiment, the 5- or 6-membered saturated 
5 heterocyclic ring is selected from pyrrolidine, imidazolidinyi, pyrazolidinyi, 
piperidinyl, piperazinyl, and morpholinyl. 

Another embodiment of the present invention is a compound of 
Formula (I), wherein R2 is -H or -C\-6 alkyi which is optionally substituted with one 

of: 

10 (1) -N(RaRb), 

(2) phenyl which is optionally substituted with from 1 to 4 

substituents each of which is independently halogen, -Ci -4 

alkyl, -Cm haJoalkyl, -O-Ci-4 alkyl, -0-Cl4 haloalkyl, or 

-Co_6alkyl-N(RaRb),or 
15 (3) a 5- or 6-membered saturated monocyclic heterocycle which contains 

from 1 to 4 heteroatoms independently selected from N, O and S; wherein the , 
heterocycle is optionally substituted with from 1 to 4 substituents each of which 'is 
independently -Ci-* alkyl, -OCi-6 alkyl, oxo, or phenyl; 

20 and all other variables are as originally defined above; 

or a phannaceutically acceptable salt thereof. 

In an aspect of the preceding embodiment, R2 is 

25 (1) -H, 

(2) -Ci-4 alkyl, 

(3) -(CH2)l-3-N(RaRb), 

(4) -{CH2)l-3-pbenyU wherein the phenyl is optionally substituted 
with from 1 to 3 substituents each of which is independently fluoro, chloro, bromo, 

30 -CM alkyl, -Cm fluoroalkyl, -O-Cm alkyl, -O-Cm fluoroalkyl, or 
-(CH2)l-3-N(RaRb);or 

(5) -<CH2)l-3R t , wherein R* is a 6-membered saturated 
heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
Oand S. 

35 . 
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Other embodiments of the present invention include a compound ' 
wherein R^ is -H or methyl; or R2 is -H; and all other variables aie as originally 1 
defined above; or a pharmaceutical^ acceptable salt thereof. 

5 Another embodiment of the present invention is a compound of 

Formula CD, wherein R3 is -Hor-Q-4 alkyl; 

and all other variables are as originally defined above; 

10 or a pharmaceutical^ acceptable salt thereof. 

In an aspect of this embodiment, R3 is -H or methyl. In another aspect 
of this embodiment, R3 is -H. 

15 Another embodiment of the present invention is a compound of 

Formula (D, wherein R 4 is 

(1) Ci-4 alkyl, 

(2) Ci-4 alky! substituted with from 1 to 3 substituents each of 
20 which is independently -OH, O-Cl-4 alkyl, or -O-Cl-4 

haloalkyl* 

(3) Ci-4 alkyl which is substituted with an aryl or with two aiyls 
which are the same or different, and is optionally substituted 
with -OH, 

25 (4) Ci-4 alkyl substituted with one of: 

(i) C5-7 cycloalkyl, 

(ii) a fused bicyclic caibocycle consisting of a 
benzene ring fused to a C5-7 cycloalkyl, 

(iii) a 5- or 6-membered saturated heterocyclic ring 
30 containing from 1 to 4 heteroatoms 

independently selected from N, O and S, 

(iv) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independendy selected from N, O and S, or 
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(v) a 9- or 10-membered fused tricyclic heterocycle 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 
wherein at least one of the rings is aromatic; 
5 (5) C2-4 alkynyl optionally substituted with aryl, 

(6) ' C3-7 cycloalkyl optionally substituted with arjd, 

CO aiyl, 

(8) a fused bicyclic carbocycle consisting of a benzene ring fused 
toaC5-7cyc!oaIkyl, 

IQ (9) a 5- or 6-membered saturated heterocyclic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S, 

(10) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 

(11) a 9- or 10-membered ,fused bicyclic heterocycle containing 

!5 from 1 to 4 heteroatoms independently selected from N, O and 

S, wherein at least one of the rings is aromatic; 
wherein 

each aryl in (3) or the aryl in (5), (6) or (7) or the fused 
carbocycle in (4)(ii) or (8) is optionally substituted with from 1 

20 to 4 substituents each of which is independently halogen, -OH, 

-Cm alkyl, -Cl-4 alkyl-ORa, -Cl-4 haloalkyl, -O-CH alkyl, 
-O-Ci-4 haloalkyl, -CN, -NO2, -N(RaRb), -Ci^ 
alkyl-N<RaRb), ^(=0)N(RaRb), -C(=0)R» -CC>2Ra, -Cl-4 
alkyi-C02Ra, -OC02R a , -SR a , -S(=0)R a * -S02R 3 , 

25 -N(Ra)S02Rt>, -S02N(R a R b X -N(R a )C(=0)R b > 

-N(Ra)C02R b , -Cl-4 alkyl-N(Ra)C02R b > phenyl, -Cl-4 
alkyl-phenyl, -O-phenyl, or -(CH2)0-2-*et wherein het is a 5- 
or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, and het is 

30 optionally fused with a benzene ring, and is optionally 

substituted with 1 or 2 substituents each of which is 
independently -Cl-4 alkyl, -C\A haloalkyl, -O-Cl-4 alkyl, 
-OCl4 haloalkyl, or -C02R a ; 

the saturated heterocyclic ring in (4)(iii) or (9) is 

35 optionally substituted with from 1 to 4 substituents each of 
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which is independently halogen, -Cl-4 alkyi, -Cm haloalkyl, 
-O-C1-4 alkyl, -O-Ci-4 haloalkyl, oxo, phenyl, ora5-or6- 
membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S; and 
5 the heteroaromatic ring in (4)(iv) or (10) or the fused bicyclic 

heterocycle in (4)(v) or (1 1) is optionally substituted with from 1 to 4 substituents 
each of which is independently halogen, -C\J^ alkyl, -Cl-4 haloalkyl, -O-Q-4 alkyl, 
-O-Cl-4 haloalkyl, oxo, or phenyl; 

10 and all other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound of 

15 Formula (I), wherein R4 is: 

(1) Ci-3 alkyl substituted with 1 or 2 phenyls, and is optionally substituted 

with an -OH, 

(2) Ci-4 alkyl substituted with one of: 

(i) cyclohexyl, 
20 (n) naphthyl, ( 

(iii) a fused bicyclic carbocycle selected from 

z 1 < 



CO 



(iv) a saturated heterocyclic ring containing from zero to 1 oxygen 
25 atoms and from 1 to 3 nitrogen atoms, 

(v) a 5- or 6-membered heteroaromatic ring containing from zero 
to 1 heteroatoms selected from O and S and from 1 to 3 
nitrogen atoms, or 

(vi) a fused bicyclic heterocycle selected from 
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^-CO,KX),XO.»/XX> ; 



(3) 



(CH^^-C^C RU whereinRU is H or phenyl, 



(4) cycloalkyl optionally substituted with phenyl, 

(5) phenyl or naphthyl, 

(6) a fused tricyclic carbocycle selected from 



(7) a saturated heterocyclic ring containing from zero to 1 oxygen atoms 
and from 1 to 3 nitrogen atoms, 

(8) a 5- or 6-membered heteroaromatic ring containing from zero to 1 
heteroatoms selected from O and S and from 1 to 3 nitrogen atoms, or 

15 (9) a fused tricyclic heterocycle selected from 



to toKO. xo 



wherein Zi is -H or -OH; 
20 each phenyl in (1) or the phenyl in (3) or (4) or (5) or the 

naphthyl in (2)(ii) or (5) is optionally substituted with from 1 to 3 
substituents each of which is independently fluoro, bromo, chloro, 
-OH, -Cm alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, -CN, -NO2, 
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-(CH2)l-2-N(RaRb), -C(=C)R a , -OpiRa, -SRa ^(=0)Ra -S02R* 
-N(Ra)S02R^, -S02N(R a R b ), or -N(Ra)C02R b ; and is additionally 
and optionally mono-substituted with phenyl, -<CH2)l-2l*enyI, 
-O-phenyl, or -fOH2)0-2-het wherein het is thiadiazolyl or indolyl, and 

5 het is optionally substituted with -Cl-4 alkyl, -CF3, -C-Ci_6 aDcyl, 

-OCR,or-C02R a ; 

the saturated heterocyclic ring in (2Xiv) or (7) is optionaDy 
substituted with from 1 to 3 substituents each of which is 
independently halogen, -Cl-4 alkyl, -CF3, -OCM alkyl, -OCF3, oxo; 

10 and is additionally and optionally mono-substituted with phenyl or a 

heteroaromatic ring selected from pyridyl, pyrimidinyl, and pyrazinyl; 
and 

the heteroaromatic ring in (2)(v) or (8) is optionally substituted 
with from 1 to 3 substituents each of which is independently halogen, -Cl-4 alkyl, 
15 -CF3, -O-C1-4 alkyl, -OCF3, or oxo; and is additionally and optionally mono- , 
substituted with phenyl; 

and all other variables are as originally defined above; 
20 or a pharmaceutical^ acceptable' salt thereof. 

Another embodiment of the present invention is a compound of 
Formula (I), wherein is: 




25 wherein 



Qis 

(1) ethynyl optionally substituted with aryl, 

(2) C5-7 cycloalkyl, 
30 (3) aryl, 
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a fused bicyclic carbocycle consisting of a benzene ring fused to a 
C5-7 cycloalkyU 

a 5- or 6-membered saturated heterocyclic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, 
a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 
a 9- or 10-membered fused bicyclic heterocycle containing from 1 to 4 
heteroatoms independently selected from N, O and S, wherein at least 
one of the rings is aromatic; 
wherein 

aryl in (1) or (3) or the fused carbocycle in (4) is optionally 
substituted with from 1 to 4 substituents each of which is , 
independently halogen, -OH, -C1.4 alkyl, -Cm alkyl-ORa, -Cl-4 
haloalkyl, -O-Ci-4 alkyl, -0-C14 haloalkyl, -CN, 4*02, -N(RaRb), 
-Ci^ alkyl-N(RaRb), ^(==0)N(RaRb), -C(=0)Ra -C(>2R a , -Cl-4 
alkyl-C02Ra -OC02Ra -SRa, -S(=0)Ra, -SO^a, -N(Ra)S02R b , 
-S02N(RaRb), -N(Ra)C(=0)Rb -N(R a )CQ2Rb, -Cl-4 
alkyl-N(R a )CX)2R b , phenyl, -Cm alkyl-phenyl, -O-phenyl, or 
_{CH2X)-2- net wherein het is a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O 
arid S, and het is optionally fused with a benzene ring, and is optionally 
substituted with -Q^ alkyl, -Cl-4 haloalkyl, -O-Cl^ alkyl, -0-Ci_4 
haloalkyl, OT-C02R a ; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independently halogen, 
-Cl-4 alkyl, -Cl-4 haloalkyl, -O-Cl-4 alkyi; -OCl-4 haloalkyl, oxo, 
phenyl, or a 5- or 6-membered heteroaromatic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; and 

the heteroaromatic ring in (6) or the fused bicyclic heterocycle 
in (7) is optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -Cl-4 alkyl, -Cl-4 haloalkyl, -O-Cm 
alkyl, -O-Ci-4 haloalkyl, oxo, or phenyl; 

R5 is H, methyl, or CH2OH, with the proviso that when R5 is CH2OH, then Q is aryl; 



(4) 
(5) 
(6) 
(7) 
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p is an integer equal to zero, 1 or 2; 

and all other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof. 

hi an aspect of the preceding embodiment, Q is 

(1) — C=C-R U wherein Ru is H or phenyl, 

(2) phenyl or naphthyi, 

(3) cyclopentyl or cyclohexyl, 

(4) a fused bicyclic caibocycle selected from the group consisting of 
indanyl, tetrahydronaphthalenyl, and benzocycloheptyl, 

(5) a saturated heterocyclic ring selected from the group consisting of 
tetrahydrofuranyl, pynolidinyl, imidazolidinyi, piperidinyi, piperaziiiyl, 
morpholinyl, thiomoipholinyl, thiazolidinyi, isothiazohdinyl, 
oxazohdinyl, isooxazolidinyl, and pyrazolidinyl, 

(6) a beteroaromatic ring selected from the group consisting of thienyl, 
pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, 
oxazolyl, isooxazplyl, oxadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, 
tetrazolyl, furanyl, and pyridazinyl, or 

(7) a fused bicyclic heterocycle selected from the group consisting of 
benzothiophenyl, indolyl, pyridoimidazolyl, indazolyl, 23- 
dihydrobenzo4,4-dioxinyl, dihydrobenzofuranyl, benzo-13-tfoxolyl, 
quinolinyl, and isoquinolinyl; 

wherein 

the phenyl in (1) or the phenyl or naphthyi in (2) is optionally 
substituted with from 1 to 4 substituents each of which is 
independendy halogen, -OH,,-Cl-4 alkyl, -ClA haloalkyl, -O-Cj^ 
aDcyl, -0-C\4 haloalkyl, -CN, -NO2, -Cl-4 alkyl-N(R a R b ), 
-C(=0)R a -C02Ra alkyl-C(>2R a -SR a , -S(=0)R a > -SO^ 
N(Ra)S02R b > -S02N(R a R b ), -N(R a )C02R b -Ci-4 
alkyl-N(R a )C02R b » phenyl, KCH2)l-2-ptenyl, -O-phenyl, or 
-(CH2)0-2-het wherein het is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, 
thiazolyl, oxazolyl, isothiazolyl, isooxazolyl, pyridyl, pyrazinyl, 
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thiadiazolyl or mdolyl, and het is optionally substituted with -Cl-4 
alkyl, -CF3, -O-Cl-6 alkyl, -OCF3, oxo, or -C02R a ; 

the fused carbocycle in (4) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, -Cm 
5 alkyl, -Ci-4 haloalkyl, -O-Cm alkyi, -O-Cm haloalkyl, -Cm 

alkyl-N(RaRb), -C(=0)Ra -C02R a , -SR a , -S(=0)R a , -S02R a 
-N(Ra)C02R b , phenyl, -(CH2)l-2i>henyl, or phenyl; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independently halogen, 
10 -C1-4 alkyl, -Cm haloalkyl, -O-Cl-4 alkyl, -O-C1-4 haloalkyl, oxo, 

phenyl, pyridyi, pyrazdnyl, or pyrimidinyi; and 

the heteroaromatic ring in (6) or the fused bicyclic heterocycle 
in (7) is optionally substituted with from 1 to 4 substituents each of which is 
independently halogen, -Q-4 alkyl, -Q-4 haloalkyl, -OCm alkyl, -OCm 
1 5 haloalkyl, oxo, or phenyl. 

In another aspect of the preceding embodiment, Q is phenyl, which is 
optionally substituted with from 1 to 3 substituents each of which is independently 
fluoro, bromo, chloro, -OH, -Cl-4 alkyl, -Cm fluoroalkyl, -O-CM alkjd, -OCh 
20 fluoroalkyl, -CN, -SRa, -(CH2)l-2-N(R a Rb), -SO^a, -N(Ra)S02R b -S02N(RaRb), 
KCH2)0-2-CO2Ra*, -(CH2)0-2-N(Ra)CO2R b5,c , -NO2, or phenyl; 

each R a is independently H, methyl, or ethyl; 
25 each R*> is independently H, methyl, or ethyl; and 

each Ra* and Rb* is independently H or -Cl-4 alkyl. 

In another aspect of the preceding embodiment, the phenyl substituents 
are independently selected from the group consisting of fluoro, bromo, chloro, -OH, 
30 -CM alkyl, -Cm fluoroalkyl, -O-Cm alkyl, -O-Cm fluoroalkyl, -CN, 

-{CH2)l-2-N(R a Rb), -SC^ ~N(Ra)S02Jl b -S02N(R a R b ), -(CH2)0-2-CO2R a *. 
-{CH2)0-2-N(RaXX)2R b *, -NO2, and phenyl. 

In still another aspect of the preceding embodiment, Q is phenyl which 
is optionally substituted with from 1 to 3 substituents, each of which is independently 
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jp y .Br, -CI, -OH, -CM alkyl, -Q-4 fluoroalkyl, -OCn alkyl, -OCl4 fluoroalkyl, 
-CN, -SR a or ^S02R a - In still another aspect of the preceding embodiment, Q is 
phenyl which is optionally substituted with from 1 to 3 substituents, each of which is 
independently -F, -Br, -CI, -OH, -Cl-4 alkyl, -Cm fluoroalkyl, -O-Ci-4 alkyl, 
-O-Cm fluoroalkyl, -CN, or -S02R a - 

In still another aspect of the preceding embodiment, Q is p- 
fluorophenyl or 23-dimethoxyphenyL In still another aspect of the preceding 
embodiment, Q is p-fluoropbenyl. 

In yet another aspect of the preceding embodiment, and also a feature 
of each of the preceding aspects thereof, R5 is H and p is zero. 

A class of compounds of the present invention includes any compound 
15 of Formula (I), wherein • 

Rlis-Rk; 

Rk is a 5- or 6-membered beteroaromatic ring containing from 1 to 3 heteroatoms 
20 independently selected from N, O and S; 

wherein the heteroaiomatic ring is optionally substituted with from 1 to 
3 substituents each of which is independendy 

(1) halogen, 

(2) -Cl-6 alkyl, which is optionally substituted with from 1 to 5 
25 substituents each of which is independently halogpn, 

-O-CM alkyl, -O-Ci-4 haloalkyl, -C(=0)R a , -C02R a , 
-SRa -S(=0)R a , -N(RaRb), -C(^HCH2)0-2N(RaRt>), 
N(Ra>C(=OHCH2)0-2N(R b R c ), -S02R a 
-N(R a )S02R b , -S02N(R a Rb), or -N(R a )~C(R b )=0, 

30 (3) -NO2, 

(4) oxo, 

(5) -C(=0)R a 

(6) -C02R a 

(7) -C(=0)N(RaRb), 
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(8) -C(=OH:MaIkyl-N(RaRb), 

(9) -Rm 

(10) -Cl-6 aIkyl-R m , wherein the alky] is optionally substituted with 

from 1 to 5 substituents each of which is independently 
5 halogen, -OH, -CN, ^Cl-4 haloalkyl, -O-CM alkyl, 

^)-Ci^ haloalkyl, -CC=0)Ra, -C02R a » -SR a . 
-S(=0)Ra, -N(RaRb), -N(Ra)C02R b , -S02Ra, 
-N(Ra)S02Rl>, -S02N(R a R»), or -N(Ra)-C(Rb)=0, 

(11) -Co-4 alkyl-N(Ra>C(M alkyl-Rm, 
10 (12) -Qm alkyl-O-QM alkyl-Rm, 

(13) -Q)4 alkyl-S-CO-4 alkyl-Rm, 

(14) -C0^alkyl-C(=O)-C(M alkyl-Rm, 

(15) -C(=0)-0-Co-4alkyl-Rn», 

(16) -C(=0)N(Ra)-Co-4 alkyl-Rm, 

15 (17) -N(Ra)C(=0>Rm, 

(18) -N(Ra)C(=0>Ci-6 alkyl-R m , wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Ci-4 haloallqrl, 

-O-Cl-4 alkyl, -O-Cl-4 haloalkyl, -C(=0)Ra, -fc02R a , 
20 -SR a . -S(=0)R a , -N(RaRb), -N(Ra)C02Rb, -S02R a , 

-N(Ra)S02R b , -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(19) -N(Ra>C(=0)-N(Rb)-QM alkyl-Rm, 

(20) -N(Ra)-C(=0)-0-C{M alkyl-R m , or 

(21) -N(Ra>C(=O)-N(Rb)SO2-C0-4 alkyl-Rm; 

25 

wherein each Rm is independendy aryl selected from phenyl and naphthyl or a 5- or 6- 
membered heteroaromatic ring containing from 1 to 3 heteroatoms independendy 
selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
30 which is independently halogen, -Ci-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or 

-N(RaRb); and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independendy -Ci-4 alkyl or oxo; and 
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each R* and Rb is independendy -H or -Q-4 alkyl; 
and all other variables are as originally defined above; 
5 or a phannaeutically acceptable salt thereof. 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I) exactly as defined in the class, 
except that in the definition of Rk Rk is optionally substituted with from 1 to 3 
10 substituents each of which is independently one of the snbstituents (1) to (8), and is 
optionally mono-substituted with one of the substituents (9) to (21). 



Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I), wherein Rl is: 
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wherein X* is a single bond connecting the carbonyl caibon to the 
carbon substituted with X?, -O-, or -NH-; 
X? is -H, -NH2» or -N(H)C02* a ; 
Yl is -H, halo or -Cl-4 alkyl; and 
5 r is an integer equal to zero, lor2;and 

R6bis-Hor-N02;and 

R7is-Hor-CM alkyl; 

10 

and all other variables are as defined in the class; 
or a phannaceutically acceptable salt thereof. 
15 in a feature of this sub-class, R*a and R<Sb are both -H; and 

R7is-Har-CH3- 

Another class of compounds of the present invention includes any 
20 compound of Formula (I), wherein 

Rlis-Rk; 

Rk is phenyl which is optionally substituted with from 1 to 3 substituents each of 

25 which is independently: 

(1) halogen, 

(2) -Cl-6 alkyl* which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-OH, -O-Ci-4 alkyl, -O-Cl-4 haloalkyl, -C(=0)R a , 
30 -<X>2R a , -SR a » -S(=0)R a . -N(R a R b ), 

-C(=OHCH2)0-2N(R a R b ), 
N(R a )-C(=OHCH2)0-2N(R b R c ).-SO2R a , 
-N(Ra)S02R b , -S02N(R a R°), or -N(Ra)-C(Rb>=0, 

(3) -N02, 
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(4) -C(=0)Ra 

(5) -C02R a , 

(6) -C(=0)N(RaRb), 

(7) -C(=0>Cm alkyl-NQWRb), 

5 (8) -R m , 

(9) ' -Ci_6 alkyl-Rm, wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Ci-4 haloalkyl, -O-Cl-4 alkyl, 
-O-Ci-4 haloalkyl, -C(=0)Ra -C02R a , -SRa, 
10 -S(=0)Ra, -N(RaRb),-N(Ra)C02Rb,-S02Ra, 

-N(Ra)S02R b , -S02N(RaRb), or -N(Ra>C(Rb)=0, 

(10) -Co-4 alkyl-N(Ra)-C(M alkyl-Rm, 

(11) hCO-4 alkyl-O-QW alkyl-Rm, 

(12) -Co-4 alkyl-S-QM alkyl-Rm, 

15 (13) -Q)^alkyl-C(==0)-QMalkyi-Rm, 

(14) -C(=0>0-C(M alkyl-Rm, 

(15) -C(=0)N(Ra>C(M alkyl-Rm, 

(16) -N(Ra)C(=0)-Rm, 

(17) -N(Ra)C(=0)-Cl_6 alkyl-Rm, wherein the alkyl is optionally 
20 substituted with from 1 to 5 substituents each of which 

is independently halogen, -OH, -CN, -Ci-4 haloalkyl, 
-O-Ci-4 alkyl, -OCm haloalkyl, -C(=0)Ra, -C02Ra, 
-SRa -S(=0)Ra, -N(RaRb), -N(Ra)C02R b , -S02R 3 , 
-N(Ra)S02Rb, -S02N(R a Rb), or -N(Ra)-C(Rb)=0, 
25 (18) -N(Ra>C(=0>-N(Rb)-QM alkyl-Rm, 

(19) -N(Ra>a=0)-0-Ca4 alkyl-Rm, or 

(20) -N(Ra)-C(=O)-N(Rb)SO2-C0-4 alkyl-Rm; 

wherein each Rm is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
30 membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 

independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 3 heteroatoms independently selected from N, O and S; wherein 
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the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -C\4 alkyi, -CF3, ^14 alkyl, -OCF3, or 
-N(RaRb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
5 substituents each of which is independently -Cl-4 alkyl <> r oxo, and is 

additionally optionally mono-substituted with phenyl, -{CH^l-^-phenyl, 
-C(=0)-phenyl, -C02-pbenyl, or -C02KCH2)l-2-pb^yl; w & 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -C\A alkyl or oxo; 

10 

and all other variables are as originally defined above; 



or a phannaceutically acceptable salt thereof . 

15 A sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (I) exactly as defined in the class, * 
except that in the definition of R* R k is optionally substituted with from 1 to 3 
substituents each of which is independently one of the substituents (1) to (8), and is 
optionally mono-substituted with one of the substituents (9) to (20). 

20 

Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Fbimula (I), wherein Rl is phenyl which is 
mono-substituted (e.g., para-substituted) with one of: 
(1) fluoio, chloro, or bromo, 
25 (2) -Cl-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -O-C1-4 
alkyl, -OCF3, -C(=0)Ra -CX>2R a , -SR a , -N(RaRb), 0 r 
-C(=0)N(RaRb), 
(3) -NO2, 
30 (4) -Ci-4alkyl-Rm, 

(5) -C-(CH2)l-2-R m > 

(6) KCH 2 )0.2^-(CH2)0.2-R ni , 

(7) -N(Ra)C(=0)-Rm 

(8) -N(Ra)C(=OHCH2)l-2-R m , wherein the (CH2)l-2 moiety is 
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optionally mono-substituted with -N(R a Rb) or 
-N(Ra)C02R b ,or 
(9) -N(Ra>C(=0)-N(RbHCH2)l-2-R m ; 

5 wherein Rm is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyc lic ring containing 1 or 2 heteroatoms independently selected from N and O; 
or a 5- or 6-membered heteroaromatic ring containing from 1 or 2 nitrogens; wherein 
the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -CM alkyl, -CF3. -OCi-4 alkyl, -OCF3, or 

10 -N(RaRb);and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Cm alkyl or oxo; and is 
additionally and optionally mono-substituted with phenyl, -<CH2)l-2-phenyl, 
-C(=G)-phenyl, -tt>2-phenyl, or-CQ2-<CH2)l-2-phenyl; ) and 

15 the heteroaromatic ring is optionally substituted with 1 or 2 

substituents each of which is independentiy -Cm alkyl or oxo; and 

each R* and R*> is each independently -H or -Cm 

20 and all other varaibles are as defined in the class; 

or a pharmaceutical^ acceptable salt thereof. 

Another class of compounds of the present invention includes any 
25 compound of Formula (I), wherein 

Rlis-Rk; 

Rk is a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 oxygen 
30 atoms and from 1 to 3 nitrogen atoms or a tricyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 
oxygpn atoms and from 1 to 3 nitrogen atoms; 

wherein the saturated heterocyclic ring or bicychc heterocycle is 
optionally substituted with from 1 to 3 substituents each of which is independently 
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(1) halogen, 

(2) -Cl-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is mdepeu&jntly halogen, 
-O-Ci-4 alkyl, -O-Cm haloalkyl, -C(^0)R a , -C02R a , 
-SRa, -S(=0)Ra, -N(R a R b ), -C(^HCH2)0-2N(R a R b ), 
N(Ra>C(=OHCH2)0-2N(R b R c ). -S02R a , 
-N(Ra)S02R b , -S02N(R a R°), or -N(R a >C(R b )=0, 

(3) -NO2, 

(4) oxo, 

(5) -C(=0)R a . 

(6) -C02R a , 

(7) -C(=0)N(R a R b ), 

(8) -C(=OKH alkyl-N(R a Rb), 

(9) -SR a , 

(10) -S(=0)R a , 

(11) -S02R a , . , ' 

(12) -N(RaRb), 

(13) -Rm, 

(14) -Cl-6 alkyl-Rm, wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -CM haloalkyl, -O-Q-4 alkyl, 
-O-CM haloalkyl, -C(=0)R a , -C02R 3 . -SR a . 
-S(=0)R a , -N(R a R b ), -N(R a )C02Rb, -S02R a , 
-N(R a )S02R b , -S02N(R a R b ). or -N(R a >C(Rb)=0, 

(15) -Co-4 alkyl-N(R a >C0-4 aDcyl-R m , 

(16) -Qm alkyl-O-Co-4 alkyl-Rm, 

(17) -Qm alkyl-S-Co-4 alkyl-Rm, 

(18) -Qm alkyl-C(=0)-QM alkyl-Rm, 

(19) -C(=O>O-C0-4 alkyl-Rm, 

(20) -C(=0)N(R a )-Ca4 alkyl-Rm, 

(21) -N(R a )C(=0)-Rm 

(22) -N(R a )C(=0)-Ci^ alkyl-Rm, wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Ci_4 haloalkyl, 
-O-CM alkyl, -O-Ch haloalkyl, -C(=0)R a , -C02R a , 



15 
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-SRa -S(=0)Ra, -N(RaRb), -N(Ra)C02Rt>, -S02R a , 
-N(Ra)S02R'>, -SC>2N(R a R b ). or -N(Ra>C(Rb)=0, 

(23) -N(Ra)-C(=0>N(Rb)-C(Malk)d-Rni, 

(24) -N(Ra)-C(=0)-0-Co_4 alkyl-Rm or 

5 (25) -N(Ra>C(=0>N(Rb)S02-C(MaIkyl-Rm; 

wherein each R m is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
membered Saturated heterocyclic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; a 5- or 6-membered heteroaromatic ring 
10 containing fiom 1 to 3 heteroatoms independently selected from N, O and S; or a 9- to 
10-membeied tricyclic heterocycle which is saturated or unsaturated and contains 
from 1 to 3 heteroatoms independently selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Cl-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3. or 

15 -N(RaR*>); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Cl-4 alkyl or oxo, and is 
additionally optionally mono-substituted with phenyl, -<CH2)l-2-phenyl, 
-C(=0)-phenyi, -C02-phenyl, or -C02KCH2)l-2-pbenyl; and 

20 the heteroaromatic ring or the bicyclic heterocycle is optionally 

substituted with 1 or 2 substituents each of which is independendy -Ci^4 alkyl 

or oxo; 

and all other variables are as originally defined above; 

25 

or a pharmaceutically acceptable salt thereof. 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I) exactly as defined in the class, 
30 except that in the definition of Rk Rk is optionally substituted with from 1 to 3 

substituents each of which is independendy one of the substituents (1) to (12), and is 
optionally mono-substituted with one of the substituents (13) to (25). 
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Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I), wherein 



Rlis: 



R 8 . R 9 





R 8 , or 



cxj x ca„ 

R 8 or R 8 



R8 is: 



10 



15 



20 



(1) 

(2) 



(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 



-Ci-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independendy -OH, -O-Cl-4 

alkyl, -OCF3, -C(=0)Ra, -CC>2R a , -SR a , -N(R a R°), or 

-C(=0)N(RaRb), 

-C(=0)Ra, 

-C02R a , 

-C(=0)-<CH2)l-2-N(RaRb), 

-S02R 3 . 

-{CH2)l-2-R m , 

-{CH2)0-2-C(=OHCH2)0-2-R m . 
-C(=O)-O-(CH2)0-2-R m » or 



-39- 



WO 03/035076 PCT/GB02/04742 



(10) -C(=O)N(RaHCP2)0-2-R m ; 
R9 is -H, -Cl-4 allqd, or oxo; 
5 RlO is -H, -OH, -Ci^t alkyl, -O-CiA alkyl, oxo, or -0-(CH2)l-2-R in > 

Rll is 

(1) -a 

(2) -Ci-4 alkyl, which is optionally substituted with 1 or 2 
10 substituents each of which is independently -OH, -O-Ci-4 

alkyl, -OCP3, -C(=0)R a , -C02R a » -SR a , -N(R a R D ), or 
-C(=0)N(R a R°), 

(3) -C(=0)R a , 

(4) -C02R a , 

15 (5) -C(=OHCH2)l-2-N(R a Rb), 

(6) -S02R a , 

(7) -<CH 2 )l-2-R m . 

(8) -(CH2)0-2-C(=O)-(CH2)0-2-R m . 

(9) -C(=O)-O-(CH2)0-2-R m . or 
20 (10) -C(=O)N(R a )-(CH2)0-2-R m ; 

with the proviso that when one of R 8 and Rl 1 is -(CH2)l-2-R m » 
_(CH 2 X)-2-C(=OHCH2)0-2-R m , -C(=OKMCH2)0-2-R m . or 
-C(=O)N(R a H c H2)0-2-R Iia . then the other of R 8 and RH is other than 
25 -(CH 2 )l-2-R m . -<CH 2 )0-2-C(=OHCH2)0-2-R m . -C(=O>O-(CH2)0-2-R m . or 
-C(=O)N(R a HCH2)0-2-R m ; 

Rm is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocychc ring containing 1 or 2 heteroatoms independently selected from N and O; 
30 a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms selected 
from N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a saturated 
or unsaturated heterocycle containing from 1 to 3 nitrogen atoms; wherein 



-40- 



WO 03/035076 PCT/GB02/04742 



the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Cl-4 alkyl, -CF3, -OCh alkyl, -OCF3, or 
-N(RaRb) ; and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
5 substituents each of which is independently -Cl-4 alkyl or oxo; and is 

aidditionally and optionally mono-substituted with phenyl, -(CH2)l-2-pbenyl, 
-C(:=0)-phenyi, -C02-ptienyl, or -C02-<CH2)l-2-phenyl; and 

the heteroaromatic ring or the bicyclic heterocycle is optionally 
substituted with 1 or 2 substituents each of which is independently -C]^ alkyl 

10 or oxo; and 

each Ra and Rb is independently -H or -Cl-4 alkyl; 

and all other variables are as defined in the class; 

15 

or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound of 
Formula (I), wherein 

20 

R2 is -H or methyl; 
R3is-H; 

25 R 4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF3, 
-OC1-4 alkyl, -OCF3, -CN, -SRa, or -SC>2R a ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 

30 

and all other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof. 

In an aspect of this embodiment, R 4 is -CKfe-Q; wherein Q is phenyl 

35 • optionally substituted with from 1 to 3 substituents each of which is independently -F, 
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-CI, -Br, -OH, -Cj-4 alkyl, -CF3, -OCM alkyl, -OCF3, -CN, or SOW; and is 
additionally and optionally mono-substituted with methylenedioxy attached to two 
adjacent ring carbon atoms, phenyl, or -O-phenyl. 

Aspects of this embodiment include a compound of Formula (T) in 
5 which Rl is as defined in any of the preceding classes or sub-classes. 

Another class of compounds of the present invention includes any 
compound of Formula (H): 

OH 

lA/ R 3 



10 



6 (ID; 



wherein T is: 



(1) -H, 

(2) -OH, 



(3) -Cl-4 haloalkyl, 

25 (4) -Cl-3 alkyl, optionally substituted with -OH or -O-C1-4 alkyl, 

(5) -O-C1-4 haloalkyl, 

(6) -001-4 alkyl 

(7) -N(RaRb), 

(8) -N(R«MCH2)2-OH, 
20 (9) -N(Ra>C02Rb 

(10) -N(Ra)-C(=OHCH2)l-2-N(RaRl>), 

(11) -R k 

(12) -(CH 2 )M-R k , 

(13) -(CH2)0-2-O-(CH2)0-2-R k , 

25 (14) -(CH2)0-2-N(R a HCH2)0-3-R k . or 

(15) -(CH2)0-2-N(R a >C(=O)-(CH2)0-2-R k ; 

Rk is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
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O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; or a tricyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S; wherein 
5 the aiyl is optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -Q-4 alkyl, -C\^ alkyl-ORa, -Q^ 
haloalkyl, -O-Cm alkyl -O-Cl-4 haloalkyl, or -N(R a Rb); and 

the saturated heterocyclic ring is optionaDy substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl; -Cl-4 alkyl-ORa; 
10 -Cl-4 haloalkyl; -O-Ci-4 alkyl; -O-Ci^ haloalk)d; -C(=0)Ra; oxo; 

ethylenedioxy spin) substituted on a ring carbon; phenyl; -CEfc-phenyl; a 5- or 

6-membeied saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; -CEfe-saturated heterocycle which is 

a a 5- or 6-membered ring containing from 1 to 4 heteroatoms independently 
15 selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S; 
the heteroaromatic ring is optionally substituted with from 1 to 4 

substituents each of which is independently -Cl-4 alkyl, -C\-A alkyl-ORa, 

-Cl-4 haloalkyl, -O-Cl-4 alkyl, -O-Q^ haloalkyl, or oxo; and 
20 the tricyclic heterocycle is optionaDy substituted with from 1 to 4 

substituents each of which is independently -Cl-4 alkyl or oxo; 

Rl2 is phenyl which is optionally substituted with from 1 to 3 substituents each of 
which is independently -F, -CI, Br, -Cl-4 alkyl, -CF3, -O-Cl^ alkyl, -OCF3, 
25 methylenedioxy attached to two adjacent carbon atoms, or phenyl; 

each R a and R D is independently -H or -Cl-4 alkyl; and 
sis an integer equal to zero, 1,2, or 3; 

30 

and all other variables are as originally defined above; 
or a pharmaceutically acceptable salt thereof. 
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A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula QT) exactly as defined in the class, 
except that s is zero, 1 or 2; and with the proviso that when s is 1 or 2, T is -EL 

5 Another sub-class of the preceding class of compounds of die present 

invention includes any compounds of Formula (II), wherein 

R3 is -H; and 

10 R 4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -CI, -Br, -OH, -Q-4 alkyl, -CF3, 
-0-Ci_4 allcyl, -OCF3, -CN, -SR a , or -S02R a ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 

15 . 
and all other variables are as defined in the class; 

or a phannaceutically acceptable salt thereof. 

In a feature of this sub-class, R 4 is -CH2-Q; wherein Q is phenyl 

20 optionally substituted with from } to 3 substituents each of which is independently -F, 
-CI, -Br, -OH, -C1.4 alkyl, -CF3, -O-Q^ alkyl, -OCF3, -CN, or -SO2R* and is 
additionally and optionally mono-substituted with methylenedioxy attached to two 
adjacent ring carbon atoms, phenyl, or -O-phenyl; 

25 Still another class of compounds of the present invention includes any 

compound of Formula (HI): 
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wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independently -F, -CI, -Br, -OH, -Cm alkyl, -CF3, -^14 alkyl, -OCF3, -CN, 
-SRa, or -S02R a ; and is additionally and optionally mono-substituted with 
methyienedioxy attached to two adjacent ring caibon atoms, phenyl, or -O-phenyl; 

5 

each R a is independently -H or -Cm alkyl 

or a phannaceutically acceptable salt thereof. In a subclass of this class, Q is phenyl 
optionally substituted with from 1 to 3 substituents each of which is independently -F, 
10 -CI, -Br, -OH, -CM alkyl, -CF3, -O-Cl-4 alkyl, -OCF3, -CN, or -S02Ra 

Still another class of compounds of the present invention includes any 
compound of Formula (I), wherein 

1 • 

15 RHs 

(1) -Ci^ alkyl, which is optionally substituted with 1 to 3 
substituents each of which is independently fluoro, chloro, -OH, 
-O-C14 alkyl, -O-C1-4 haloalkyi, -C(=0)Ra, -CX>2R a > -SR a , 
-S(=0)R a , -N(R a Rb), -C(=OHCH2)0-2N(RaRb), 

20 -N(Ra)-C(=OHCH2)l.2N(RbRc), SOU* -N(Ra)S02Rt>, 

NR b 

-S02N(RaR b ),-N(Ra>C(R b )=0, R ° • 

-N(Ra)C(=0)N(RbRC), -N(R»)C(=O)C(=0)N(RbRc), or 
-N(R a )C(=0)ORt\ 

(2) -(CH2)l-3-R k , 

25 (3) -(CH2)l-3-O-(CH2)0-2-R k . 

(4) -(CH2)l-3-N-(CH2)0-2-R k . 

(5) -(CH2)l-3-N(R a )C(=0>(CH2X)-2-R k , 

(6) -<CH2)l-3-N(Ra)C(=OKKCH2)0-2-R k , 

(7) -<CH2)0-3-C(=O)N(R a HCH2)0-2-R k , 
30 (8) -C(=OMCH2)0-2-R k . 

(9) -C(CH3)2N(R a )C(=0)OCH2R k 

(10) -C(CH3)2N(R a )CH2R k , 
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(11) -C(CH3)2N(R a )q=0)R k .or 

(12) -C^bKN^a^^RtyC^ORc), 

Rk is aryl selected from phenyl and naphthyl, with the proviso that whoa Rl is 
5 -(CH2)l-3-R k » then R k is DOt phenyl; a tricyclic carbocycle selected from indanyl and 
tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered 
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S ; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6- 
10 membered saturated or unsaturated heterocyclic ring containing from 1 to 3 
heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-l,3-dioxolyl; 

wherein the aryl, bicyclic caibocycle, saturated heterocyclic ring, 
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
15 substitoents each of which is independently , 

(1) fluoro, chloro, or bromo, 

(2) -OH, 

(3) -CN, 

(4) -CF3, 

20 (4) -Cl-4 alky?- which is optionally substituted with 1 or 2 

substituents each of which is independendy -OH, -O-Cl-4 
alkyl, -OCF3, -C(=0)R a , -C02R a , -SR a , or -N(R a Rh), 

(5) -OCF3, 

(5) -O-Cl-4 alkyl, 

25 (8) oxo, 

(9) methylenedioxy attached to two adjacent ring caroon atoms, 

(10) -C(=0)R a , 

(11) -C02R a , 

(12) -SRa, 

30 (13) -S(=0)Ra, 

(14) -N(RaRb), 

(15) -(CH2)0-2-C(=O)N(RaRb), 

(16) -C(=OHCH2)l-2-N(RaRb),or 

(17) -S02R a ; 
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and all other variables are as originally defined above; 

or a phannaceutically acceptable salt thereof. 
5 In a sub-class of this class, Rl is . 

(1) ' -Ci-4alkyl, which is optionally substituted with 1 to 3 
substituents each of which is independendy fluoro, chloro, -OH, 
-O-Ci-4 alkyl, -Mw haloalkyl, -C(=0)Ra, -C02R a , -SR a , 
-S(=0)Ra, -N(R a R°), -C(=OHCH2)0-2N(R a R b ), 

10 -N(Ra>C(=0)-(CH2)l-2N(RbRc),-S02R a ,-N(R a )S02R b , 

-S02N(RaRb),-N(Ra>C(Rb)=0,or R ° . 

(2) -<CH2)l-3-R k , 

(3) -(CH2)l-3-O-<CH2)0-2-R k . 

(4) -(CH2)l-3-N-(CH2)0-2-R k » 

15 (5) -(CH 2 )l-3-N(RaX^(=OHCH2)0-2-R k . 

(6) -(CH2)l-3-N(R a )C(=OKKCH2)0-2-R k . 

(7) -(CH2)0-3-C(=O)N(R a HCH2)0-2 : R k ,or 

(8) -C(-O)-(CH2)0-2-R k - 

20 A sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (I), wherein 

R2 is -Hand 

25 R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independendy -F, -CI, -Br, -OH, -Ci-4 alkyl, -CF3, 
-O-C1-4 alkyl, -OCF3, -CN, -SRa, or -S02R a ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 



30 



each R a and R*> is independently -H or -C\A alky 1 '. 
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Rk is aiyl selected from phenyl and naphtbyl, with the proviso that when Rl is • 
-(CH2)l-3-R k . *en Rk is not phenyl; a bicyelic carbocycle selected from indanyl and 
tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered 

5 heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyelic heterocycle which is a benzene ring fused to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 
heteroatoms independently selected from N, O and S, with the proviso that the 
bicyelic heterocycle is not benzo-13-dioxolyl; 

10 wherein the aryl, bicyelic carbocycle, saturated heterocyclic ring, 

heteroaromatic ring, or bicyelic heterocycle is optionally substituted with from 1 to 3 
substituents each of which is independently 

(1) fluoro, chloro, or bromo, 

(2) -OH, 

15 O) -CM. 

(4) -CF3, 

(4) -Ci-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Cl-4 
alkyl, -OCF3, -C(=0)R*, -C02R a , -SR a , or -N(RaRb),- 

20 (5) -OCF3, 

(5) -O-C1-4 aikyl, 

(8) oxo, 

(9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)R a , 
25 (11) -002R 3 , 

(12) -SR a , 

(13) -S(=0)R a , 

(14) -NfRaRb), 

(15) -<CH2)0-2-C(=O)N(R a R b ). 

30 (16) -C(=OHCH2)l-2-N(R a R b ).° r 

(17) -S02R 3 ; 



and all other variables are as defined in the class; 
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or a pharmaceutically acceptable salt thereof . 

In a feature of this sub-class, R* is -CEfc-Q; wherein Q is phenyl 

optional substituted with from 1 to 3 substituents each of which is independently -F, 
-d, -Br, -OH, -Ci^ alkyl, -CF3, alkyl, -OCF3, -CN, or -S02R a ; and is 

5 additionally and optionally mono-substituted with inethylenedioxy attached to two 
adjacent ring caibon atoms, phenyl, or -Ophenyl; 

Still another class of compounds of the present invention includes any 
compound of Formula (IV): 




(IV); 



wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independently -F, -CI, -Br, -OH, -Cm alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, -CN, - 
SR a , or -S02R a ; and is additionally and optionally mono-substituted with 
15 methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

each Ra is independently -H or -Ci-4 alkyl 

or a pharmaceutically acceptable salt thereof. 
20 In a sub-class of this class, Q is phenyl optionally substituted with from 

1 to 3 substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, 
-CF3, -O-C1-4 alkyl, -OCF3, -CN, or -S02R a - 

Still another class of compounds of the present invention includes any 
compound of Formula (V): 
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wherein 
5 Rl3|s-Hor-Ci-6alfcyi; 

Rl4 is -H, -Cl-6 alkyl, -C(=0M:i-6 alkyl, -C(=O)-(CH2)0-2-J, or 
^(=O)-O-(CH2)0-2-J; wherein J is aryl selected from phenyl and naphthyl; a 5- or 
6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
10 independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; and 

wherein the aryl is optionally substituted with from 1 to 3 substituents 
each of which is independently fluoro, chloro, bromo, -CF3, -Cl-4 alkyl, 
-OCF3, or -O-C1-4 alkyl; and 
15 wherein the saturated heterocyclic ring or heteroaromatic ring is 

optionally substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, bromo, -CF3, -Q-4 alkyl, -OCF3, -O-Ci-4 

alkyl, or oxo; 

20 R 15 and R*6 are each independently -C\-6 alkyl; or alternatively R*5 and R*6 

together with the carbon atom to which they are both attached form C3-8 cycloalkyl; 

and 

Q is phenyl optionally substituted with from 1 to 3 substituents each of which is 
25 independendy -F, -CI, -Br, -OH, -Q-4 alkyl, -CF3, -OCl-4 alkyl, -OCF3, -CN, 
-SR a , or -S02R a ; and is additionally and optionally mono-substituted with 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

each R a is independently -H or -Ci^ alkyl 



-50- 



WO 03/035076 



PCT/GB02/04742 



or a pharmaceutically acceptable salt thereof. 

In a sub-class of this class, Q is phenyl optionally substituted with from 
1 to 3 substituents each of which is independently -F, -CI, -Br, -OH, -Q-4 alkyl 
5 -CF3, -O-CM alkyl, -OCF3, -CN, or -S02R a ; is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 

phenyl, or -O-phenyL 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (V), wherein R 15 and Rl6 are both 
10 methyl; or alternatively R*5 and Rl6 together with the carbon atom to which they are 
both attached form cyclohexyl; 

and all other variables are as defined in the class; 

15 or a pharmaceutically acceptable salt thereof. 

It is to be understood that additional embodiments of the present 
invention include, but are not limited to, compounds of Formula I wherein each of 
two or three or more of R*, R 2 , R 3 , R 4 , R a , R b , R c , R d > R k and is independently 
20 defined in accordance with its definition in one of the embodiments or an aspect 

thereof as set forth above, or in accordance with its definition in one of the foregoing 
classes set forth above or a sub-class or feature thereof. Any and all possible 
combinations of these variables in Formula I are additional embodiments within the 
scope of the present invention. 

25 

An aspect of the present invention is a compound selected from the 
group consisting of 

4-fluorobenzyl)-5,6-dihydro^^^ 
30 carboxamide; 

N-(4-fluorobenzyl)-5,6^hydro^ 
carboxamide; 
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2r(14)ciizoyl-4^J*-4iineth 
dihydroxypyriiJiidte-4-carboxamidfi; 

2^1-benzoyl^JBethyJpipe^ 
5 caiboxamide; 

N-(4-fluorobenzyi>5,6^hy^^ 
carboxamide; 

10 NK4rflucrobei^l>5,6^ydroxy-2-[l-te^ 
tetrahydrr>quinolin-2-yl]pyiiiri 

N-(4-fluorobenzyl>5,6-dibydroxy^ 
yl]pyrimidine-4-caitx)xaniide; 

15 

N44-fluorobenzy]>5,6^hydroxy-2-[l-^^ 
yl]pyrimidine-4-caiboxamide; 

2-(l^mylpiperidfa-2-yl)-N-(4-fluorob^ 
20 caiboxamide; 

N-(4-fluorobenzyl>-5,6-dihyd^^ 
4-carboxamide; 

25 2-[l-(acetylamino)cyclcbexyl^ 
carboxamide; 

N-(4-nuorobenzyl>5,6^y<iroxy^ 
yl]pyrimidine-4-carboxamide; 

30 

N-(4-fluorobenzyl>5,6^hydroxy-2Kpy^ 
carboxamide; 

N-(4-fluorobenzyl>5,6^ydroxy-2-(l-me^ 
35 carboxamide; 
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2-[l-(NJWimethyl^y^ 
dihydroxypyriimdine-4-carboxamide; 

5 N^4_fluon>benzyl>5,^^ 

lcarbonyl)amino]ethyl }pyrimidine-4-caiboxamide; 

2-[Hdimethylamino)-2ito 
carboxamide; 

10 

2-{l-[(2,4^inemy]-i;3-tW 
d^ydroxypyrimidine-4-K^rboxamide; 

24H3^orobenzoyI)-4-n)emy]^ 
15 dihydroxypyrimid^e-4-<^iboxatnide; 

. ♦ 

N-<4~fluorobenzy]>5^ 
yl]pyrimidine--4-caiboxaiiiide; 

20 NK4-fluorotenzyl)-5,6^hy^ 
4-carboxamide; 

N-(3-biomo^fluorobenzyl)-24H 
dihydioxypyiiniidine-4K^iboxaiiiide; 

25 

2^Hdimethylamino)cyclohexy 
carboxamide; 

N-(4-fluorobenzyI)-5,6-<iihydroxy-2-{ l-[(pyridin-2- 
30 ylcarbonyl)amino]cyclohexyl } pyrimidine-4-caiix)xamide; 

2K4-ben2^M-methylpiper^ 
carboxamide; 
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N<23Ktimetboxyben^ 
ylethyl)phenyr|py^ 

5 yl)pyriinidine-4-carboxamide; 

N ^ 2 ;3-<iimetlK>xybenzy^ 
dihydroxypyrimidine-4-caiboxamide; 

10 24HaniIinocaibonyl)piperidin-2-yl]-NK4-fluorobe m 
carboxamide; 

2-[(2S,4R>l-beo2»yl-4-<benzyloxy)pynobdin-2-yl]-N^ 
dihydroxypyrinudine-4-^arboxamide; t 

15 

N-<4-fluorobenzyl>5^dmydroxy^ 
yl]pyrimidine-4-caiboxamide; 

N ^4- fl uoiobenzylV5,6^ydroxy-2-[2-(morpholiii-4-ylacetyl)-U3,4- 
20 tetrahydroisoquinoUn-3-ylJpyrimidine-4-caitoxaniide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{2-phenyl-l-[(pyridiD-2- 
lcarbonyl)amino]etbyl } pyrimidine-4-carboxamide; 

25 2Kl^nzoylpiperimn-2-yi>NK4-fto^^ 
carboxamide; 

2-(l-beiizylpiperimn-2-ylW4-flu^^ 
carboxamide; 

2Kl-benzoylpyrrohdin-2-yI>N^ 
carboxamide; 

N-(4-fluorobenzyI)-5,6^hy<lroxy-2-^^ 
. 35 carboxamide; 
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N<23^methox)frenzyI>5 t 6^ 
4-carboxamide; 

5 N^4-fluorobenzy^ 
carboxamide; 

2<l-benzoyM^A-tetrah^^ 
dihyd^xypyiimidine-4-carboxamide; 

10 

2~{ H(NJ*-dimethylgI^ }-N-(4-fluorobenzyl>-5 ? 6- 
dihydroxyp>rimidine-4-carboxamide; 

N^2;3Klimetboxybenz^ 1- 
15 ylmemyl)pheiiy]]pyrraridra^ 

» 

2-{4-[(diethylanuno)ire^ 
dihydroxypyriinidine-4-caTboxamide; 

20 NK4-fluorobenzyl>5,6^yd^ 
yl]pyrimidine-4-<^rboxamide; • 

2^1-benzoylpynuUdm-2-yI>N-#^ 
carboxamide; 

25 

tert-butyl 2-(4-{ [(4-fluorobenzyl)amino]carbonyl } -5,6^ydroxypyrimidin-2- 
yi)morpholine-4-carboxylate; 

NK4-fluorobenzyl)-5,6^ 
30 ylJpyrimidiDe-4-carboxamide; 

2-[2^^-dimethyIglycyl>-1^3,4-tetrahydroisoquinoUn-3-^^ 
5,6Kiihydroxypyrimidine-4^arboxamide; 
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2^1-benzoyI-23Kffliydio4H-^^ 
dihydroxypyrimidine-4-<^oxamide; 

2^2-benzoyl-l^,4-teti^ 
5 dihydroxypyrimi<frie-4-^ 

2^i-amino-2i>he^^ 
caiboxamide; 

10 2H(4*emytaio^lK^ 
caiboxamide; 

N-(4-fl«oit>benzyI>-5,6-dihydroxy-2-{ l~[(l~methyHH-imidazol-2- 
yl)caibonyl]piperidiii-2-yl }pyriniidine^-cait)oxaniide; 

15 

NK23HtimethoxybenzyJ)-5,6^ydroxy-2-[4^mo^ 
ylmethyl)pheoyl]pyriiDidine-4-cart>ox^ 

^441ucm>beiizy^ 
20 caiboxamide; 

^(4-Ruorobenzyl>5,6-dm^^ 

2-{4-[({ [(2-chlorophenyI)sulfon)i]amiiio } caibonyl)amino]thien-3-yl }-N-(2> 
25 dimethoxybenzyl>5,6^hydroxypyrimidin^ caiboxamide; 

#l{4-fluorober^ 
di caiboxamide; 

30 2-Benzyl-AK4-fluorobe^ 
caiboxamide; 

and phannaceuticaliy acceptable salts thereof. 



-56- 



WO 03/035076 



PCT/GB02/04742 



Another aspect of the present invention is a compound selected from 
the group consisting of 

N-(4-fluorobeit^l>5,6-^ 
5 caiboxamide; 

2-[HdimethylaminoH 
caiboxamide; 

10 NK4-fluorobenzyl)-5,6Klity^ 
carboxamide; 

2^[(dimethylamino)(phenyl)me^ 
carboxamide; 

15 

2-{4-[((hethylamino)methyl]phenyl}-NK23^methoxybenzyI)-5,^ 
dihydroxypyiTnMciine-4-<^iboxanMde; 

N-benzyl-5,6^ydroxy-2^3-phenylpropyl^^ 

20 

N<441uorobenzyl)-5 7 6Klihydrox^^^ 
tetrahydroqirinohn-2-yl]pyririu^ 

and phannaceuticalJy acceptable salts thereof. 

25 

Another aspect of the present invention is a compound selected from 
the group consisting of 

benzyl l-[4-({ [4-fluon>-2KmethylsulfonyO 
30 dihydroxypyrimidin-2-yl]-l-methylethyIcarbamate; 

2Kl-arnino-l-methylethyl>N^ 
dihydroxypyrimidine-4-carboxamide; 
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2-(Hdimethylai^ 
d^ydroxypyrimidine-^^ 

2<l-aminocyclopn>py^ 

5 

2~[l-(dimethylamino)c^ 
caiboxamide; 

N-(4-fluoiobenzyl)-5,6^iihydroxy-2-{ l-[(pyrazin-2- 
10 y]caibonyl)amino]cydopropyI}p 

benzyl [(4-fluorobeazyl)amino]carbonyl }-5,6^hydroxypyrimidin-2- 
yI)cycIopentylcaibamate; 

15 2^1-aminocydopenty^^ 

. ♦ 

2-[Hdimethylamino)cyclop^^ 
caiboxamide; 

20 2-(l-{ [(ethylamino)caibonyl]ai^ 
dihydroxypyrimidine-4-<^iix)xanride; 

2-[l-(benzy!aminoH-nH^ 
caiboxamide; 

25 

241KbenzoyiammoH^ 
caiboxamide; 

2-{ l-n?en2yl(methyl)amino]-l«methylethyl }-N^4-fluorobenzyl)-5,6- 
30 dihydroxypyrijiiidine-4-<^rboxaim 

241-(dimethylaminoVl-methylethyI]-N^thoxybenzy^ 
4-caiboxamide; 
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N<2Hchlorobenz^^^ 
carboxamide; 

N<2^Moroben^l>2-[H^ 
5 carboxamide; 

N^5^hIoro-2-methylbenzyl>2-[Hdimethylamm 
dmydtoxypyriimdm&4-<^r^ 

10 N-(4-fluorobenzyl>5,6-dihydn>xy-2-{ l-n>emyU-[(pyrazin-2- 
ylcaibonyl)amino]ethyl }pyrimidine-4-carboxamide; 

24HdiethylamnoH-m^^ 
carboxamide; 

15 

N-(4-fluorobenzyI>5,6^ 
carboxamide; 

NK4-fluorobenzyl>5,^^ 
20 carboxamide; 

NK4-fluorobenzyl>5,6^y^^ 
carboxamide; 

25 N^4-fluorobenzyl>5,6-dihydroxy-2-{ l-ineroyM-[memyl(pyridin^ 
ylmethyl)amino]ethyl } pyrmiidme-4H^rboxamide; 

24Hdimemylammo>l-memyIemyl]-5,6^ydro 
(metoyltruo)benzyI]pyrii^ 

30 

Nl ^l-diethyl-N~2~- [l-{4-{ [(4-fluorobenzyl)amino]carbonyl}-5,6- 
dihydroxypyrimidm-2-ylVl-methylemyl]em 

2-[Hi,4^oxa-8-azaspiro[4.5]dec-8-yl)-l-memylemyl]-N-^ 
35 di hydroxypyrimi dine-4-carbox amide; 
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N<4-fluorobenzyl>5,6^ydroxy-2-{l-methyI-l-{ [(l-metbyl-lH-imidazol-2- 
yl)caitK>ny]]anuno}et^ 

5 N4441uai©beii2yl^ 

yl)ethyl]pyiiinidine-4-carboxamide; 

N-(4-fluorobenzyl>5,6-dihydroxy-2-{ l-methyH-[methy](pyridin-2- 
ylmethyl)amino]ethyl}pyi^ 

10 

N-[l-{4-{ [(4-fluorobenzy])amino]caibon>i }-5,6^ydroxypyrimidiii-2-)d>l- 
methylethyl]^methyLmorpholine-2-<^ri>oxainide; 

2-{ l-[acetyl(methyl)amiiio]-l-methylethyl }-N-(4-fluorobenzyl>5,6- 
15 dihydroxypyrimidine-4-<^irboxamick; 

. # 

2-[Hacetylamino^ 
carboxamide; 

20 2-{ l-[4^diinethylamm^^ 

dihydroxypyrimidiiie-4-«irboxamide; 

NK23Kiimethoxyben^ 
dihydroxypyriinidine-4-carboxamide; 

25 

2-[4^dimetbylamino)tetrahydra-2H-py^ 
dihydroxypyrimidine-4-caiboxamide; 

N-(4-fluoroben2yl>5,6^ 
30 yl)pyriniidine-4-caiboxainide; 

2<7-acetyl-7~azabicyclo[2.2J]hept-l-yl>N-<4-fluorobenzyl)-5 > 6- 
dihydroxypyrimidine-4-caiboxamide; 
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2^2-acetyl-2-azabicycIo[2^ 
dihydroxypyriniidiiie-4^itK)xamide; 

NK4-fluorobenzyl)-5,^ 
5 yl)pyrimidine-4-carix)xamide; 

i 

tert-butyl (2S,4R>4-(benzy^^ 
dihydroxypyrimidin-2-yl)piperidine-l -caiboxylate; 

10 2-[(^,4R>4Kbenzyloxy)piperid^ 
dihydroxypyrimidine-4K^fboxaniide; 

2-[(2S,4R)^(benzyIoxyH-me^ 
dihydroxypyrimidine-4-K^rboxaniide; 

15 

N^4-fluorobenzyl>5,6^ydro^^ 
yI]pyrimidine-4~caiboxamide; 

2-[l-acetyl-4Kbenzyloxy) 
20 dihydroxypyrimidine-4-caiboxamide; 

2^1^yl^methylpipaaan-2-yl>NK4-flucnx)benzyl>5 > 
carboxamide; 

25 N<4-fluon>benzyI>5,6^y^ 
yl]pyriniidiiie-4-caiboxaniide; 

tert-butyl 3-(4-{ [(4-fluorobenzyl)amino]cart>onyl J^^hydroxypyrimidiji-^- 
yI)thiomorphoIine-4-caiboxylate; 

30 

N^4-fIuorobenzyl}-5,6-dihy^ 

NK4-fluorobenzyl>5,6^ydrox 
caiboxamide; 

35 
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NK4-fluorobenzyI>5,6^ 
yl]pyrimidiBe-4-carboxamide; 

2<4-acetylthiomoipholin-3-yl)-NK4-fluoro 
5 carboxamide; 

tert-butyi l-<4-{ [(4-fhioiobenzyl)ainino]carbonyl } -5,6^iihydroxypyriiiiidin-2-yl>2- 
methoxyethylcarbamate; 

10 24H<BniethylamiiK>>2-m^ 
4-carboxamide; 

2-[Hacetylammo>2-meto^ 
caifooxamide; 

15 

2^1-amino-2-metbo^ ' 
carboxamide; 

N-<4-fluorobenzyl)-5£^ 
20 ylcartonyl)ammo]ethyl}p 

N^4-fluc«obeiizyl>^ 
carboxamide; 

25 N^4-fluorobenzyl>5,6^ 
carboxamide; 

2-{ l-[acetyi(methyl)amino]-2-methoxyethyl}-N-(4-fluoro 
dibydroxypyrimidine-4Karboxamide; 

30 

NK4-fluorobenzyl)-5,6Klihy^^ 
ylcarbonyl)amino]ethyl }pyrinudine-4-<^iboxaiiiide; 

N-<4-fluorobenzyl>-5,6^ 
35 yI]pyriinidine-4-<^utK3xamide; 
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N^4-fluorobai2yl>5,6^^^ 
carboxamide; 

4-carboxamide; ' ' i 

2^acetyl-13^azoBdiii-2-^ 
carboxamide; 

10 

N^4-fluorobenzyI>5,6^ydroxy-2K3-meth^ 
carboxamide; 

N-(4-fluorobenzyl>5,6^ihydioxy-2-{l ^/Mrimetoylpipera^^ 
15 carboxamide; 

2-[2,4-dimeftyl-l^y^ 
dihyd^xypyriinidine-4-caTboxamide; 

20 2^1-acetyl-2/t-dimemylpipe^ 
4-carboxamide; 

tert-butyl l-(4-{ [(4-fluorobenzyl)airuno]carbonyl }-5,6^hydroxypyriirudiii-2-yl)-2- 
methoxy- 1-methylethylcarbamate; 

25 

2^1-ammo-2-metooxy-l-memy^ 
4-carboxamide; 

« 

24Hacetylanimo>2-metho^ 
30 dihydroxypyrimidine-4^aitK)xairiide; 

24HdimemylainiDO>2-^^ 
dihydroxypyriinidine-4-<^rboxamide; 



-63- 



WO 03/035076 



PCT/GB02/04742 



N^441uorobenzyI)-5,6^ 
(methylairuno)ethyl]pyrim 

NK4-fluorobenzyl>5,6^ 
5 ylcarbonyl)amino]ethyl}pyrim 

2^U-dimethylpir>eri^ 
carboxamide; 

10 2-{ l-[acetyl(metfayl)amino]-2-methoxy-l-methyletbyl }-N-(4-fluorobenzyl>-5,6- 
dihydroxypyrimidine-4-carboxflim 

N^441uorobeiizyl)-5,6^y^ 
ylcartx)nyl)amino]ethyl }pyrijiiidine-4-caiboxamide; 

15 

2-{ l-[(cyclohexyln^ 
fluoroben2yl>5,6^ydiraypy^ 

2-{l-[(cyclohexylmethyl)amino]-2-methoxy-l^ 
20 dihydroxypyrimidine-4-<^rboxaini^ 

2-{ l-[(cyclohexylmemyl)am^^ 
d^ydroxypyriniidiD&-4-<^rboxamide; 

25 2K4-acetyl-l f 2-diin^ 
4-carboxamide; 

2<l-aretyl-2-methyIpirxnidi^ 
carboxamide; 

30 

N<4-fluorobenzyl>5,6^ydro^^ 
y]]pyrimidine-4-carboxamide; 

NK23^memoxyben2ylV2Kl,2Kta^ 
35 carboxamide; 
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N-(4-fIuorobeiizyl>5,6^ 
ylJpyrimidine-4-cailK)xamide; 

5 2-{ !-[(2/HiimemyI-l>tM } -lf<^ 

fluon)rjenzyl)-5,6^hydro^ 

2^[(2S>l-acetyl-2-memylp^ 
dftydroxypyrimidine-4-carboxannd^ 

0 

and pharmaceutical acceptable salts thereof. 

Other embodiments of the present invention include the following: 
(a) A pharmaceutical composition comprising a compound of 

Formula (I) and a pharmaceutically acceptable carrier. 
5 (b) A pharmaceutical composition which comprises the product 

prepared by combining (e.g., mixing) an effective amount of a compound of Formula 

(I) and a pharmaceutically acceptable carrier. 

(c) The pharmaceutical composition of (a) or (b), further 
comprising a therapeutically effective amount of an HIV infection/AIDS treatment 

0 agent selected from the group consisting of HTV/AIDS antiviral agents, 
immunomodulators, and anti-infective agents. 

(d) The pharmaceutical composition of (c), wherein the HTV 
infection/AIDS treatment agent is an antiviral selected from the group consisting of 
HIV protease inhibitors, non-nucleoside HTV reverse transcriptase inhibitors, and 

5 nucleoside HTV reverse transcriptase inhibitors. 

(e) A combination useful for inhibiting HIV integrase, for treating 
or preventing infection by HIV, or for preventing, treating or delaying the onset of 
AIDS, which is a therapeutically effective amount of a compound of Formula (I) and 
therapeutically effective amount of an HIV infection/AIDS treatment agent selected 

0 from the group consisting of HTV/AIDS antiviral agents, immunomodulators, and 
anti-infective agents. 

(f) The combination of (e), wherein the HIV infection/AIDS 
treatment agent is an antiviral selected from the group consisting of HTV protease 
inhibitors, non-nucleoside HTV reverse transcriptase inhibitors and nucleoside HTV 

5 . reverse transcriptase inhibitors. 
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(g) A method of inhibiting HIV integrase in a subject in need 
thereof which comprises administering to the subject a therapeutically effective 
amount of a compound of Fbnnula (I). 

(h) A method of preventing or treating infection by HIV in a 

5 subject in need thereof which comprises administering to the subject a therapeutically 
effective amount of a compound of Fbnnula (I). 

(i) The method of (h), wherein the compound of Formula Q) is 
administered in combination with a therapeutically effective amount of at least one 
antiviral selected from the group consisting of HIV protease inhibitors, non- 
10 nucleoside HIV reverse transcriptase inhibitors, and nucleoside HIV reverse 

transcriptase inhibitors. 

(j) A method of preventing, treating or delaying the onset of AIDS 
in a subject in need thereof which comprises administering to the subject a 
therapeutically effective amount of a compound of Formula ©. 

15 (ic) The method of (j), wherein the compound is administered in 

combination with a therapeutically effective amount of at least one antiviral selected 
from the group consisting of HIV protease inhibitors, non-nucleoside HIV reverse 
transcriptase inhibitors, and nucleoside HTV reverse transcriptase inhibitors 

(1) A method of inhibiting HIV integrase in a subject in need 

20 thereof which comprises administering to the subject the pharmaceutical composition 
of (a), (b), (c) or (d) or the combination of (e) or (f). 

(m) A method of preventing or treating infection by HIV in a 
subject in need thereof which comprises adrninistering to the subject the 
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f> 

25 (n) A method of preventing, treating or delaying the onset of AIDS 

in a subject in need thereof which comprises administering to the subject the 
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f). 

The present invention also includes a compound of the present 
invention (i) for use in, (ii) for use as a medicament for, or (iii) for use in the 

30 preparation of a medicament for. (a) inhibiting HW protease, (b) preventing or 

treating infection by HIV, or (c) preventing, treating or delaying the onset of AIDS. 
In these uses, the compounds of the present invention can optionally be employed in 
combination with one or more HIV/AIDS treatment agents selected from HIV/AIDS 
antiviral agents, anti-infective agents, and immunomodulatory 
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Additional embodiments of the invention include the pharmaceutical 
compositions, combinations and methods set forth in (aHn) above and the uses set 
forth in the preceding paragraph, wherein the compound of the present invention 
employed therein is a compound of one of the embodiments, aspects, classes, sub- 
5 classes, or features of the compounds described above. In all of these embodiments, 
the compound may optionally be used in the form of a pharmaceutical^ acceptable 
salt 

As used herein, the term "Ci-6 alky!" (or "Ci-Cg alkyT) means linear 
or branched chain alkyl groups having from 1 to 6 carbon atoms and includes all of 
10 the hexyl alkyl and pentyl alkyl isomers as well as n-, iso-, sec- and t-butyl, n- and 
isopropyl, ethyl and methyl. "Ci-4 alkyl" means n-, iso-, sec- and t-butyl, n- and 

isopropyl, ethyl and methyl. 

The term "Co" as employed in expressions such as "Q)-6 alkyl" means 
a direct covalent bond. For example, when Rl in Compound I is -Q)-6 alkyl-OCO-6 
15 alkyl-Rk, then R* is -O-Rk when both alkyl groups are Co alkyl. Similarly, when an 
integer defining the presence of a certain number of atoms in a group is equal to zero, 
it means that the atoms adjacent thereto are connected directly by a bond. For 

example, when R 4 is " wherein p is an integer equal to zero, 1 or 2, then 

R 4 has the following structure when p is zero: 

20 The term n -C{-6 alkyl- n refers to a Ci to C6 linear or branched alkyl 

group as just defined which is bivalent It can alternatively be referred to as n C\^ 
alkylene" or "Ci-tf alkanediyr. A class of alkylenes of particular interest with respect 
to the invention is -<CH2)l-6-> and sub-classes of particular interest include -(CH2)l- 
4-, -<CH2)l-3-, -<CH2)l-2-, and -CH2-. 

25 The term "C2-5 alkenyl" (or "C2-C5 alkenyO means linear or 

branched chain alkenyl groups having from 2 to 5 carbon atoms and includes all of the 
pentenyl isomers as well as 1-butenyl, 2-butenyI, 3-butenyI, isobutenyl, 1-propenyl, 2- 
propenyl, and ethenyl (or vinyl). Similar terms such as "C2-3 alkenyl" have an 

analogous meaning. 

30 The term "-C2-5 alkenyl-" refers to a C2 to C5 linear or branched 

alkenyl group as just defined which is bivalent It can alternatively be referred to as 
"C2-5 alkenylene" or "C2-5 alkenediyl". 



/ Q 
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The term "C2-5 alkynyT (or "C2-C5 alkynyl") means linear or 
branched chain alkynyl groups having from 2 to 5 carbon atoms and includes all of the 
pentynyl isomers as well as 1-butynyl, 2-butynyl, 3-butynyl, 1-propynyJ, 2-propynyl, 
and ethynyl (or acetylenyl). Similar terms such as "C2-3 alkynyr have an analogous 

5 meaning. 

The term "-C2-5 aDcynyl-" refers to a C2 to C5 linear or branched 
alkenyl group as just defined which is bivalent It can alternatively be referred to as 
"C2-5 alkynylene" or "C2-5 alkynediyl". 

The term "C3-8 cyeloalkyl" (or "C3-C8 cyeloalkyl") means a cyclic 
0 ring of an alkane having three to eight total carbon atoms (Le., cyclopropyl, 

cyclobutyl, cyclopentyl, cyelohexyl, cycloheptyl, or cyclooctyl). The terms X3-7 
cyeloalkyl", X3-6 cyeloalkyl", "C5-7 cyeloalkyl" and the like have analogous 
meanings. 

Hie term "C3-7 azacycloalkyT (or "C3-C7 azacycloalkyT) means a 
5 saturated cyclic ring consisting of one nitrogen and from three to seven carbon atoms 
(i.e., azetidinyl, pyrrolidinyl, piperidfinyl, or azepanyl). 

The term "halogen" (or "halo") refers to fluorine, chlorine, bromine 
and iodine (alternatively referred to as fluoro, chloro, bromo, and iodo). 

The term "Ci-6 haloalkyl" (which may alternatively be referred to as 
0 "C1-C6 haloalkyl" or "halogenated C1-Q5 alkyl") means a C\ to C6 linear or 

branched alkyi group as defined above with one or more halogen substituents. The 
term "C1-4 haloalkyl" has an analogous meaning. The term "Ci-6 fluoroalkyT has 
an analogous meaning except that the halogen substituents are restricted to fluoro. 
Suitable fluoroalkyls include the series (CH2XMCF3 (i.e., trifluoromethyi, 2^2- 

5 trifluoroethyl, 333-trifluoro-n-propyl, etc.). 

The term "carbocycle" (and variations thereof such as "carbocyclic" or 
"carbocyclyl") as used herein refers to (i) a C3 to C8 monocyclic, saturated or 
unsaturated ring, (ii) a C7 to C\2 bicyclic ring system, or (m) a Cn to Cl6 tricyclic 
ring system, wherein each ring in &) or (lii) is independent of or fused to the other 

0 ring or rings and each ring is saturated or unsaturated. The carbocycle may be 
attached to the rest of the molecule at any carbon atom which results in a stable 
compound. The fused bicyclic carbocycles are a subset of the carbocycles; i.e., the 
term "fused bicyclic carbocycle" generally refers to a C7 to C10 bicyclic ring system 
in which each ring is saturated or unsaturated and two adjacent carbon atoms are 
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shared by each of the rings in the ring system. Fused tricyclic caibocycles have an 
analogous meaning. A subset of the fused bicyclic caibocycles are those bicyclic 
caibocycles in which one ring is a benzene ring and the other ring is saturated or 
unsaturated, with attachment via any carbon atom that results in a stable compound. 
5 Representative examples of this subset include the following: 

GO.COCOCO. 

CO.CO.CO.Cn 

The term "aryl" refers to aromatic mono- and poly-carbocyclic ring 
systems, wherein the individual caibocyclic rings in the polyring systems are fused or 

10 attached to each other via a single bond Suitable aryl groups include phenyl, . , 
naphthyl, and biphenylenyl. 

The term "heterocycle" (and variations thereof such as heterocyclic" 
or "heteiocyclyl") broadly refers to (i) a 4- to 8-membered, saturated or unsaturated 
monocyclic ring, (ii) a 7- to 12-membered bicyclic ring system, or (iii) an 11 to 16- 

15 membered tricyclic ring system; ' wherein each ring in (ii) or (iii) is independent of or 
fused to, or bridged with, or spiro to the other ring or rings and each ring is saturated 
or unsaturated, and the monocyclic ring, bicyclic ring system, or tricyclic ring system 
contains one or more heteroatoms (e.g., from 1 to 6 heteroatoms, or from 1 to 4 
heteroatoms) selected from N, O and S and a balance of carbon atoms (the monocytic 

20 ring typically contains at least one carbon atom and the ring systems typically contain 
at least two carbon atoms); and wherein any one or more of the nitrogen and sulfur 
heteroatoms is optionally be oxidized, and any one or more of the nitrogen 
heteroatoms is optionally quateinized The heterocyclic ring may be attached at any 
heteroatom or carbon atom, provided that attachment results in the creation of a stable 

25 structure. When the heterocyclic ring has substituents, it is understood that the 
substituents may be attached to any atom in the ring, whether a heteroatom or a 
carbon atom, provided that a stable chemical structure results. 

Saturated heterocyclics form a subset of the heterocycles; i.e., the term 
. "saturated heterocyclic" generally refers to a heterocycle as defined above in which 
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the entire ring system (whether mono- or poly-cyclic) is saturated The term 
"saturated heterocyclic ring" refers to a 4- to 8-membered saturated monocyclic ring 
which consists of carbon atoms and one or more heteroatoms selected from N, O and 
S. Representative examples include piperidinyl, piperazinyi, azepanyl, pynolidinyl, 
5 pyrazolidinyi, imidazolidinyl, oxazolidinyl, isoxazolidinyU morpholinyl, 
tbiomorpholinyl, thiazolidinyl, isothiazolidinyl, and tetrahydrofuiyl (or 
tetrahydrofuranyl). 

Heteroaromatics form another subset of the heterocycles; i.e., the term 
"heteroaromatic" (alternatively "heteroaryl") generally refers to a heterocycle as 

10 defined above in which the entire ring system (whether mono- or poly-cyclic) is an 
aromatic ring system. The term "heteroaromatic ring" refers a 5- or 6-membered 
monocyclic aromatic ring which consists of carbon atoms and one or more 
heteroatoms selected from N, O and S. Representative examples of heteroaromatic 
rings include pyridyl, pyrrolyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl (or 

15 tbiophenyl), thiazolyl, furanyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, oxazolyl, 
isooxazolyl, oxadiazolyl, thiazolyl, isothiazolyl, and thiadiazolyl. 

Representative examples of bicyclic heterocycles include 
benzotriazolyl, indolyl, isoindolyl, indazolyl, indolinyL isoindolinyl, quinoxalinyl, 
quinazolinyl, cinnolinyl, chremanyl, isochromanyl, tetrahydroquinobjiyl, qirinolinyl, 

20 tetrahydroisoquinolinyl, isoquinolinyl, 23^ydrobenzofuranyl, 7- 

<H 

azabicyck>[Z2.1]heptyl (e.g., H ), l,4-dioxa-8-azaspiro[4.5]decyl (e.g., 



23-dihydrobenzo- 



U 0 / ), azabicyclo[2.1.1]bexyl, \e.g.* ^ )> 

I (i.e., ^o^),andbenzo-13-dioxolyl (i.e., ). In 



certain 



1,4-dioxinyI 

contexts herein, O*0 > i s alternatively referred to as phenyl having as a substituent 
25 methylenedioxy attached to two adjacent carbon atoms. 

Representative examples of tricyclic heterocycles include 
phenothiazinyl, carbazolyl, beta-carbolinyl, tetrahydro-beta-carbolinyl, acridinyl, 
phenazinyl, and phenoxazinyl. 
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Unless expressly stated to the contrary, an "unsaturated" ring is a 
.partially or fully unsaturated ring. For example, an "unsaturated monocyclic C6 
carbocycle" refers to cyclohexene, cyclohexadiene, and benzene. 

Unless expressly stated to the contrary, all ranges cited herein are 
5 inclusive. For example, a heterocycle described as containing from "1 to 4 
heteroatoms" means the heterocycle can contain 1, 2, 3 or 4 heteroatoms. 

When any variable (e.g., Ra, R&, R c , R k , etc.) occurs more than one 
time in any constituent or in Formula I or in any other formula depicting and 
describing compounds of the invention, its definition on each occurrence is 
10 independent of its definition at every other occurrence. Also, combinations of 

substituents and/or variables are permissible only if such combinations result in stable 
compounds. 

The term "substituted" (e.g., as in "aryl which is optionally substituted 
with one or more substituents ...") includes mono- and poly-substitution by a named 
15 substituent to the extent such single and multiple substitution (including multiple 
substitution at the same site) is chemically allowed. 

Substituted ring systems, which systems are themselves substituents 
bonded to a non-substituent atom, include, but are not limited to, moieties in which 
the atom bearing the ring substituent and the atom bonded to the non-substitutent 
20 atom are the same. For example, the substituent represented by 

is a substituted cyclopropyl ring, wherein the cyclopropyl ring substituent is an amino 
group. 

The compounds of the present invention may have asymmetric centers 
25 and may occur, except when specifically noted, as mixtures of stereoisomers or as 
individual diastereomers, or enantiomers, with all isomeric forms being included in 

the present invention. 

The dihydroxypyrimidine compounds of the present invention (i- e -» 
compounds of Formula I wherein R 2 = H) may also occur as tautomers thereof. 
30 Tautomers include, but are not limited to: 
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It is understood that the present invention includes all tautomers of the dihydroxy 
compounds embraced by Formula I, both singly and in mixtures. 

The compounds of the present inventions are useful in the inhibition of 
5 HIV integrase, the prevention or treatment of infection by human immunodeficiency 
vims (HIV) and the prevention, treatment or the delay in the onset of consequent 
pathological conditions such as AIDS. Preventing AIDS, treating AIDS, delaying the 
onset of AIDS, or preventing or treating infection by HIV is defined as including, but 
not limited to, treatment of a wide range of sfates of HIV infection: AIDS, ARC 

10 (AIDS related complex), both symptomatic and asymptomatic, and actual or potential 
exposure to HIV. For example, the compounds of this invention are useful in treating 
infection by HIV after suspected past exposure to HIV by such means as blood 
transfusion, exchange of body fluids, bites, accidental needle stick, or exposure to 
patient blood during surgery. 

15 The compounds of this invention are useful in the preparation and 

execution of screening assays for antiviral compounds. For example, the compounds 
of this invention are useful for isolating enzyme mutants, which are excellent 
screening tools for more powerful antiviral compounds. Furthermore, the compounds 
of this invention are useful in establishing or detennining the binding site of other 

20 antivirals to HIV integrase, e.g., by competitive inhibition. Thus the compounds of 
this invention are commercial products to be sold for these purposes. 

Compounds representative of the present invention have been tested 
for inhibition in an assay for the strand transfer activity of integrase. The assay is 
conducted in accordance with Wolfe, AX. et ah, J. Virol 1996, 70: 1424-1432, for 

25 recombinant integrase, except that: CO the assay uses preassembled integrase strand 
transfer complexes; 00 the strand transfer reaction is performed in the presence of 
inhibitor in 15 mM MgCb using 0.5 to 5 nM of a 3' FTTC labeled target DNA 
substrate as described in WO 02/30930, the disclosure of which is hereby 
incorporated by reference, and (iii) strand transfer products are detected using an 

30 alkaline phosphatase conjugated anti-FTTC antibody and a chemOuminescent alkaline 



-72- 



WO 03/035076 



PCT/GB02/04742 



phosphatase substrate. Representative compounds (e.g., the compounds set forth in 
Tables 1-25 below) tested in the integrase assay demonstrated ICso's of about 5 

micromolar or less. 

Further description on conducting the assay using preassembled 
5 complexes is found in Hazuda et al., /. ViroL 1997, 71: 7005-7011; Hazuda et aL, 
Drug Design and Discovery 1997, 15: 17-24; and Hazuda et al., Science 2000, 287: 
646-650. 

Certain compounds representative of the present invention have also 
been tested in an assay for inhibition of acute HTV infection of T-lymphoid cells, 

10 conducted in accordance with Vacca, LP. et al., Proa Natl Acad Set USA 1994, 91: 
4096. These compounds demonstrated 1095*8 of about 10 micromolar or less. 

The compounds of the present invention may be administered in the 
form of pharmaceutically acceptable salts. Hie term "pharmaceutical acceptable 
salt" refers to a salt which possesses the effectiveness of the parent compound and 

15 which is not biologically or otherwise undesirable (e.g., is neither toxic nor otherwise 
deleterious to the recipient thereof). Suitable salts include acid addition salts which 
may, for example, be formed by mixing a solution of the compound of the present 
invention with a solution of a pharmaceutically acceptable acid such as hydrochloric 
acid, sulfuric acid, acetic acid, trifluoroacetic acid, or benzoic acid. When the 

20 compounds of the invention carry an acidic moiety, suitable pharmaceutically 

acceptable salts thereof can include alkali metal salts (e.g., sodium or potassium salts), 
alkaline earth metal salts (e.g., calcium or magnesium salts), and salts formed with 
suitable organic ligands such as quaternary ammonium salts. Also, in the case of an 
acid (-COOH) or alcohol group being present, pharmaceutically acceptable esters can 

25 be employed to modify the solubility or hydrolysis characteristics of the compound 
For the purpose of preventing or treating HIV infection or preventing, 
treating or delaying the onset of AIDS, the compounds of the present invention may 
be administered orally, parenterally (including subcutaneous injections, intravenous, 
intramuscular, intrasternal injection or infusion techniques), by inhalation spray, or 

30 rectally, in the form of a unit dosage of a pharmaceutical composition containing a 
therapeutically effective amount of the compound and conventional non-toxic 
phannaceutically-acceptable carriers, adjuvants and vehicles. 

The term "administration" and variants thereof (e.g., "administering" a 
compound) in reference to a compound of the invention mean providing die 

35 compound or a prodrug of the compound to the individual in need of treatment 
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When a compound of the invention or a prodrug thereof is provided in common 
with one or more other active agents (e.g., antiviral agents useful for treating HIV 
infection or AIDS), "administration" and its variants are each understood to include 
concurrent and sequential provision of the compound or prodrug and other agents. 
5 As used herein, the term "composition" is intended to encompass a 

product comprising 'the specified ingredients in the specified amounts, as well as any 
product which results, directly or indirectly, from combining the specified ingredrents 

in the specified amounts. 

By "pharmaceuticaUy acceptable" is meant that the mgredients of the 
10 pharmaceutical compost mnst be compatible with each other and not deleterious 

to the recipient thereof- 

The term "subject" (alternatively referred to herein as patient ) as used 
herein refer, to an animal, preferably a mammal, most preferably a human, who has 
been the object of treatment, observation or experiment 

15 The term "therapeutically effective amount" as used herein means that 

amount of active compound or pharmaceutical agent that elicits the biological or 
medicinal response in a tissue, system, animal or human that is being soughtby a 
^searcher veterinarian, medical doctor or other clinician, which includes alleviation 
of the symptoms of the disease being treated. When the active compound (,.e., active 

20 ingredient) is adnnnistered as the salt, references to the amount of active ingredient 
are to the tree add or free base form of the compound. 

The pharmaceutical compositions may be in the form of orally- 
adnrinistrable suspensions or tablets or capsules, nasal sprays, sterile injectible 
preparations, for example, as sterile injectible aqueous or oleagenous suspensions or 

25 suppositories. These compositions can be prepared by methods and contain 

excipients which are well known in the art Suitable methods and ingredients are 
(ll , rib ,1 in rrmirr-"""— ScieoceS - IS" 1 edition, edited by A. R. 
Gennaro, Mack Publishing Co., 1990, which is herein incorporated by reference in its 

entirety. , . 

30 The compounds of this invention can be administered orally m a 

dosage range of 0.001 to 1000 mg/kg of mammal (e.g., human) body weight in 

divided doses. One preferred dosage range is 0.01 to 500 mg/kg body weight orally in 

divided doses. Another preferred dosage range is 0. 1 to 100 mg/kg body weight orally 

in divided doses. For oral administration, the compositions can be provided m the 

35 fonnoftabletsorcapsulescontaining 1.0 to 500 milligrams of the active ingredient 
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particularly 1, 5, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, and 500 • 
milligrams of the active ingredient for the symptomatic adjustment of the dosage to 
the patient to be treated The specific dose level and frequency of dosage for any 
particular patient may be varied and will depend upon a variety of factors including 
5 the activity of the specific compound employed, the metabolic stability and length of 
action of that compound, the age, body weight, general health, sex, diet, mode and 
time of administration, rate of excretion, drug combination, the severity of the 
particular condition, and the host undergoing therapy. 

As noted above, the present invention is also directed to use of the HTV 

10 integrase inhibitor compounds of the present invention with one or more agents useful 
in the treatment of HIV infection or AIDS. For example, the compounds of this 
invention may be effectively administered, whether at periods of pre-exposure and/or 
post-exposure, in combination with effective amounts of one or more of the 
HIV/AIDS antivirals, imunomodulators, antiinfectives, or vaccines useful for treating 

15 HIV infection or AIDS. Suitable antiviral agents include those listed in the following 
Table: 
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ANTWIRALS 



Drug Name 



Manufacturer 
(Tradename and/or 
Location) 



Indication (Activity) 



abaca vir 
GW 1592 
1592U89 

abaca vir + lamivudine + 
zidovudine 

acemannan 
ACH 126443 

acyclovir 

AEM39 
AD-519 

adefovir dipivoxil 
GS840 

AL-721 

alpha interferon 
AMD3100 



amprenavir 
141 W94 
GW141 
VX478 (Vertex) 

ansamycin 
LM427 



Glaxo Welcome 
(ZIAGEN®) 

GlaxoSnrithKline 
CTR12IVIR®) 

Camngton Labs 
(Irving, TX) 

Achillion PharxiL 



Burroughs Wellcome 

Tanox Biosystems 
Tanox Biosystems 
Gilead 

Ethigen 

(Los Angeles, CA) 
Glaxo Weilcome 

AnorMed 



Glaxo Wellcome 
(AGENERASE®) 



Adria Laboratories 
(Dublin, OH) 
Erbamont 
(Stamford, CT) 

antibody which neutralizes Advanced Biotherapy 
pH labile alpha aberrant Concepts (Rockville, 
Interferon ME>) 



HIV infection, AIDS, ARC 
(nRH) 

HIV infection, AIDS, ARC 
(nnRTT) 

ARC 

HIV infections, AIDS, ARC 
(nucleoside reverse 
transcriptase inhibitor) 

HIV infection, AIDS, ARC, 
in combination with ACT 

HIV infection, AIDS, ARC* 

HIV infection, AIDS, ARC 

HIV infection, AIDS, ARC 
(RTT) 

ARC, PGL, HIV positive, 
AIDS 

Kaposi's sarcoma, HIV, in 
combination w/Retrovir 

HTV infection, AIDS, 
ARC 

(CXCR4 antagonist) 

HIV infection, AIDS, 
ARC (PI) 



ARC 



AIDS, ARC 
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AR177 

atazanavir (BMS 232632) 

beta-fluoro-ddA 

BMS-232623 
(CGP-73547) 

BMS-234475 
(CGP-61755) 

capravirine 
(AG-1549, S-1153) 

CI-1012 

cidofovir 

curdlan sulfate 

cytomegalovirus immune 
globin 

cytovene 
ganciclovir 

delavirdine 

dextran Sulfate 

ddC 

(zalcitabine, 
mdeoxycytidine) 

ddl 

Dideoxyinosine 
DPC681&DPC684 
DPC961 &DPC 083 
emvirine 



Aronex Phann 

Bristol-Myers-Squibb 
(ZRIVADA®) 

Natl Cancer Institute 

Bristol-Myers Squibb/ 
Novartis 

Bristol-Myers Squibb/ 
Novartis 

Pfizer 

Warner-Lambert 
Gilead Science 

AJIPharmaUSA 
Medlmmune 

Syntex 

Phaimacia-Upjohn 
(RESCRIPTOR®) 

Ueno Fine Cherrt Ind 
Ltd. (Osaka, Japan) 

Hoffman-La Roche 

(fflvnx§>) 

Bristol-Myers Squibb 
(VJDEX®) 

DuPont 

DuPont 

Triangle Pharmaceuticals 
(COACITNON®) 



HIV infection, AIDS, ARC 

HIV infection, AIDS, ARC 
(PI) 

AIDS-associated diseases 

HIV infection, AIDS, 
ARC(PI) 

HIV infection, AIDS, 
ARC (PI) 

HIV infection, AIDS, 
ARC (nnRTI) 

HIV-1 infection 

CMV retinitis, herpes, 
papillomavirus 

HIV infection 

CMV retinitis 

sight threatening CMV 
peripheral CMV 
retinitis 

HIV infection, AIDS, 
ARC (nnRTI) 

AIDS, ARC, HIV 
positive asymptomatic 

HTV infection, AIDS, ARC 
(nRH) 

HIV infection, AIDS, ARC; 
combination with AZT/d4T 
(nRTD 

HIV infection, AIDS, ARC 
(PD 

HIV infection AIDS, ARC 
(nnRTRI) 

HIV infection, AIDS, ARC 
(non-nucleoside reverse 
transcriptase inhibitor) 
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EL10 

efavirenz 
(DMP266) 

famciclovir 

emtricitabiBe 
FTC 

emvirine 



HBY097 
hypericin 

recombinant human 
interferon beta 

interferon alfa-n3 

indinavir 



ISIS 2922 
JE2147/AG1776 

KNI-272 
Iamivudine, 3TC 

lobucavir 

Iopinavir (ABT-378) 

lopinavir + ritonavir 
(ABT-378/r) 



Han Corp, PLC 
(Gainesville, GA) 

DuPont 
(SUSUVA®) 
Merck (STOCRIN®) 

Smith Kline 

Triangle Pharmaceuticals 
(COVIRACHJ®) 
Emory University 

Triangle Pharmaceuticals 
(COACTINON®) 

Hoechst Marion Roussel 

VIMRxPhaim 

Triton Biosciences 
(Almeda, CA) 

Interferon Sciences 

Merck (CRDGVAN®) 



ISIS Pharmaceuticals 
Agouron 

Natl Cancer Institute 

Glaxo Wellcome 
(EPIVIR®) 

Bristol-Myers Squibb 
Abbott 

Abbott (KALETRA®) 



HIV infection 

HIV infection, AIDS, 
ARC (nnRTT) 

herpes zoster, herpes 
simplex 

HIV infection, AIDS, ARC 
(nRIT) 

HIV infection, AIDS, ARC 
(non-nucleoside reverse 
transcriptase inhibitor) 

HIV infection, AIDS, ARC 
(nnRTI) 

HIV infection, AIDS, ARC 

AIDS, Kaposi's sarcoma, ♦ 
ARC 

ARC, AIDS 

HIV infection, AIDS, ARC, 
asymptomatic HIV positive, 
also in combination with 
AZY/ddUddC 
(PI) 

CMV retinitis 

HIV infection, AIDS, ARC 

(PD 

HTV-assoc. diseases 

HIV infection, AIDS, 
ARC; also with AZT 
(nRTI) 

CMV infection 

HIV infection, AIDS, ARC 

(PD 

HIV infection, AIDS, ARC 
(PD 
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mozenavir 
(DMP-450) 

nelfinavir 
nevixapine 

novapren 

pentafusaide 
T-20 

peptide T 

octapeptide 

sequence 

PRO 542 

PRO 140 

tri sodium 
phospboDoformate 

PNU-140690 

probucol 
RBC-CD4 

ritonavir 

(ABT-538) 

saquinavir 

stavudine; d4T 

didehydrodeoxy- 

thymidine 

T-1249 
TAK-779 



AVID (Camden, NJ) 

Agouron 
(VIRACEPT®) 

Boeheringer 

Ingleheim 

(VIRAMUNE®) 

Npvaferon Lahs, Inc. 
(Akron, OH) 

Trimeris 

Peninsula Labs 
(Belmont, CA) 

Progenies 

» 

Progenies 

Astra Pharm. Products, 
Lie 

Pharmacia Upjohn 
Vyrex 

Sheffield Med Tech 
(Houston TX) 

Abbott 

(RITONAVIR®) 

Hofrmann-LaRoche 
(FORTOVASE®) 

Bristol-Myers Squibb 
(ZER1T®) 

Trimeris 

Takeda 



HIV infection, AIDS, ARC 
(PI) 

HIV infection, AIDS, 
ARC (PI) 

HIV infection, AIDS, 
ARC (nnRTT) 

HIV inhibitor 

HIV infection, AIDS, ARC 
(fusion inhibitor) 

AIDS 



HIV infection, AIDS, ARC 
(attachment inhibitor) 

HIV infection, AIDS, ARC 
(CCR5 co-receptor inhibitor) 

CMV retinitis, HIV infection, 
other CMV infections 

HIV infection, AIDS, ARC 
(PI) 

HIV infection, AIDS 

HIV infection, AIDS, 
ARC 

HIV infection, AIDS, 
ARC (PI) 

HTV infection, AIDS, 
ARC (PI) 

HTV infection, AIDS, ARC 
(nRTI) 

HTV infection, AIDS, ARC 
(fusion inhibitor) 

HTV infection, AIDS, ARC 
(injectable CCR5 receptor 
antagonist) 
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tenofovir 


Gilead (VIREAD®) 


HIV infection, AIDS, ARC 






(nRTT) 


tipranavir (PNU-140690) 


Boehringer Ingelheim 


HIV infection, AIDS, ARC 
(PI) 


TMC-120 & TMC-125 


Tibotec 


HTV infections, AIDS, ARC 






(nnRTT) 






HTV infection AIDS ARC 






(PI) 


valaciclovir 


Glaxo Wellcome 


genital HSV&CMV 






infections 


virazole 


Viratek/ICN (Costa 


asymptomatic HIV positive, 


ribavirin 


Mesa,CA) 


LAS, ARC 


zidovudine; AZT 


Glaxo Wellcome 


HTV infection, AIDS, ARC, 




(RETROVIR®) 


Kaposi's sarcoma in 






combination with other 






therapies (nRTT) 



PI = protease inhibitor 

nnRTI = non-nucleoside reverse transcriptase inhibitor 
nRTT = nucleoside reverse transcriptase inhibitor 



5 A compound of the present invention can also be administered in 

combination with another HIV integrase inhibitor such as a compound described in 
WO 99/62513,WO 99/62520, or WO 99/62897. A compound of the present 
invention can also be administered in combination with a CCR5 receptor antagonist, 
such as a compound described in WO 99/04794, WO 99/09984, WO 99/38514, 

10 WO 00/59497, WO 00/59498, WO 00/59502, WO 00/59503, WO (MV76511, 

WO 00/76512, WO 00A76513, WO 00/76514 , WO 00/76792, or WO 00/76793. The 
compounds of this invention may be effectively administered, whether at periods of 
pre-exposure and/or post-exposure, in combination with effective amounts of one or 
more HIV/AIDS antivirals, irnmunomodulators, anti infectives, or vaccines useful for 

15 treating HTV infection or AIDS disclosed in the Table in WO 01/38332, which is 
herein incorporated by reference in its entirety. 

It will be understood that the scope of combinations of the compounds 
of this invention with HIV/AIDS antivirals, irnmunomodulators, anti-irrfectives or 
vaccines is not limited to the list in the above-referenced Table in WO 01/38332, but 

20 includes in principle any combination with any pharmaceutical composition useful for 
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the treatment of AIDS. The HIV/AIDS antivirals and other agents will typically be 
employed in these combinations in their conventional dosage ranges and regimens as 
reported in the art, including the dosages described in the Physicians' Desk Reference. 
54 th edition, Medical Economics Company, 2000. The dosage ranges for a compound 
5 of the invention in these combinations arc the same as those set forth above. 

Abbreviations used in the instant specification, particularly die 
Schemes and Examples, include the following: 

AIDS = acquired immunodeficiency syndrome 
ARC = AIDS related complex 
10 BOC or Boc = t-butytoxycarbonyi 

Bn = benzyl 
Bz = benzoyl 

CBZ or Cbz = carbobenzoxy (alternatively, benzyloxycarbonyl) 
DMAD = diinethylacetylenedicarboxylate 
15 DMF = N,N-dtaethylformamide 

Et = ethyl 

FIA-MS = flow injection analysis mass spectrometry 
HIV = human immunodeficiency virus 
HPLC = high performance liquid chromatography 
20 Me = methyl 

NMP = N-methyl pyrrolidinone 
NMR = nuclear magnetic resonance 
Ph = phenyl 

TFA = trifluoroacetic acid 
25 THF = tetrahydrofuran 

The compounds of the present invention can be readily prepared 
according to the following reaction schemes and examples, or modifications thereof, 
using readily available starting materials and reagents. In these reactions, it is also 
possible to make use of variants which are themselves known to those of ordinary 
30 skill in this art, but are not mentioned in greater detail. Furthermore, other methods 
for preparing compounds of the invention will be readily apparent to the person of 
ordinary skill in the art in light of the following reaction schemes and examples. 
Unless otherwise indicated, all variables are as defined above. 

The compounds of the present invention can be prepared by coupling 
35 . suitable alkyl 2-substituted-5,6 dihyd^oxypyrimidine-4-carboxylates (or the 
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corresponding carboxylic acids or acid derivatives such as acid halides) with th$ 
appropriate amines, as represented by General Scheme below. In the scheme, Pi and 
p2 are H or protective groups, typically esters (e.g., benzoate or pi valate) that are 
normally removed undo- the conditions employed to convert the -COOR A ester to the 
amide. The ester protective groups are typically used to purify the 2-substituted-5,6 
(Biydroxypynrm^CrA-caiboxyl^ after their synthesis when the unprotected 
product cannot be crystallized from the reaction crude and/or for synthetic reasons. 



10 



15 



General Scheme 



couple 



P r =P*=H 



R 3 

1-1 



N 



+ »JU 




OR A 



1-2 



R A =H or lower alkyl 
(e.g., methyl) 



P 1 and/or P 2 = 
protective group 



1. couple 



2. deprotect 




Compound I , 



OH 



it f 

Ays 

o 4 

Compound I 



Methods for coupling carboxylic acid derivatives with amines to form 
carboxamides are well known in the art Suitable methods are described, for example, 
in Jerry March, Advanced Organic Chemistry, 3rd edition, John Wiley & Sons, 1985, 
pp. 370-376. Amines of formula 1-1 can be prepared using the methods described in 
Richard Larock, Comprehensive Organic Transformations, VCH Publishers Inc, 1989, 
pp 385-438, or routine variations thereof. Methyl-2-sustituted-5,6- 
dmydroxypyriini(hne-4-carboxylate of formula 1-2 can be prepared using methods 
described in Culbertson et al., J HeterocycL Chem. 1979, 16 (7): 1423-24. Hie 
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procedures and schemes below illustrate and expand upon the chemistry portrayed in 
the General Scheme. 

Scheme A depicts the synthesis of 2-substituted-5 T 6- 
dihydroxypyrimidine^arboxamide (2-3). The meth^-5,6^ydroxypyrimidine^l- 
5 carboxylase 2-2 can be obtained by reacting the appropriate amidoxime 2-1 with 
dimethylacetylenedicarboxylate, followed by cyclization at higji temperature in 
appropriate solvent The methyl ester 2-2 can be reacted with the amine in solvents 
like DMF, methanol, ethanol, toluene, NMP, at the appropriate temperature to give 
the final compound 2-3. Amidoximes 2-1 can be prepared from the corresponding 

10 nitriles by chemistry described herein (see Example 5, Step 4 or Example 6, Step 1). 
Nitriles can be prepared from carboxylic acids by various procedures, including, for 
example, conversion to carboxamides by the procedure of Pozdnev, Tetrahedron Lett. 
1989, 3Q: 5193), and dehydration by the procedure of Waldmann, Tetrahedron 1994, 
50: 1 1865) (see Example 5, Step 3). Compound 2-2 can be recovered by precipitation 

15 and filtration from the cooled reaction mixture. Scheme A is exemplified in Example 
1 below. 

SCHEME A: 




20 

Part 1 of Scheme B depicts a general synthesis of compounds bearing a 
nucleophilic group (e.g., an amine) in the 2-substituent After bromination of a 
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-CH2Br (or -CH2CI) group using standard chemistry, the bromo (or chloro) depvative 
3-1 can be treated with a nucleophile ("Nu w ; e.g., an amine, thiol, or alcoholate) and, 
without isolation of the nucleophile-substituted ester intermediate 3-2, then with the 
amine 1-1 to give the final product 3-3. Part 1 of Scheme B is exemplified in 
5 Example 2 below. Part 2 of Scheme B shows a variation of Part 1, wherein the site of 
nucleophilic substitution is -CHBr- (or -CHC1-). Scheme B, Part 2 is exemplified in 
Example 3 below. 

Scheme B 
10 Parti 



OP 2 
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Part 2 



OP 2 




3-6 

Scheme C shows a method for preparing compounds of the present 
invention that contain an alkylated aliphatic amine in the substituent at the 2 position. 
5 Nitrogen alkylation is achieved via a reductive animation. There are two equivalent 
synthetic strategies within the scope of Scheme C: reductive alkylation on the 
pyrimidine methyl ester followed by synthesis of the carboxamide or, alternatively, 
synthesis of the carboxamide followed by reductive animation. A deprotection step 
can be employed as neeeded. Example 4 below illustrates the application of Scheme 

10 C for preparing a compound with an acyclic aliphatic amine in the 2-position, wherein 
the CBZ-protected pyrimidine derivative was converted to the corresponding benzylic 
amide. Example 5 below describes the preparation of a compound with a cyclic amne 
in the 2 position in which Scheme C was used in the final two steps. Example 6 
below illustrates the application of Scheme C to the preparation of a compound with a 

15 pyrrolidine in the 2-position. Example 7 describes the alkylation of a compound with 
a piperazine in the 2-position. 
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Scheme C 



OCH 3 





B ) = a heterocycte in which a 

basic amine with 1 or 2 H's 
H is part of or attached to the 
ring; or an alkyi substituted 
with a basic amine with 
1 or2H's 
P 1 , P 2 = H or protective group 
_R P , R q = H, alkyi, or aryl 



B 3 



o 
U 



A, 



4-3 




Scheme D presents an alternative approach to the preparation of 
5 compounds bearing a cyclic aliphatic tertiary amine as 2-substituents of the 

pyrimidine core, wherein the alkylation of the secondary amine with an alkyi halide is 
followed by synthesis of the benzylic amide with concomitant deprotection of the 
benzoate ester. Scheme D is exemplified in Example 8 below. 
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Scheme D 



OP 2 
J\ ^OP 1 



I 

H 5-1 



B ) is as defined in 

Scheme C 
H 



p 1 p p 2 = h or protective group 



1) alkyl haJide 

2) R 3 




Scheme E shows the preparation of compounds of the present invention of 
5 formula 6-2 by reaction of aldehydes or ketones 6-1 with suitable amines under 
reductive alkylation conditions. Scheme E is exemplified in Example 9 below. 
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Scheme E 




p\ P 2 = H or protective group 
R W = H. alkyl.oraryl 
R*=H, alkyl.oraryl ( 
R y = alkyi or aryl 

or R x and R y together with the N 
to which they are attached 
form an N-containing heterocycle 



Scheme F shows a procedure for preparing compounds of the present 
5 invention which are unsubstituted in the 2 position. The pyrimidine monocarboxylic 
add 7-1 can be decarboxylated in acid solution to the 2-unsubstitued pyrimidine 7-2, 
which can be further elaborated to the amide 7-3. Scheme F is exemplifed in 
Example 10 below. 
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Scheme F 



OP 2 OP 2 




Synthesis of compounds of general formula 8-3 can be achieved as 
5 depicted in Scheme G. The synthetic strategy is based on the reaction of a pyrimidine 
bearing an aminoaromaric system in the 2 position (8-1) with an isocyanate in the 
presence of a base and the resulting urea 8-2 can then be converted into the final 
amide 8-3. Scheme G is exemplifed in Example 1 1 below. 
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Scheme G 




The preparation of compounds that feature a carboxamide at the 2 
5 position of the pyrirnidine core can be achieved as shown in Scheme H. Reaction of 
4^thyl-2-methyl-5,6-dihydro^ (9-1) with a suitable 

amine affords regioselectively the 4-carbox amide (9-2), which can subsequently be 
converted into the 2,4-dicarboxamide derivative (9-3) by further reaction with an 
amine. Scheme H is exemplifed in Example 12 below. 
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Scheme H 




O O 
9-3 



Compounds of the present invention with general formula 10-3 
5 containing an acylated nitrogen or sulfonylated nitrogen in the substituent at the 2- 
position, can be prepared following Scheme I Acylation or sulfonylaiion of the 
nitrogen in the 2-substituent of the pyrimidine core provides compound 10-2, which 
can be elaborated into the final amide 10-3. Scheme I is exemplified in Examples 13 
and 14 below. 
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Scheme I 




acylation or 
sutfonytation 



OCH 3 



B ) fe as defined in Scheme C 



H 

X^CorS 
n = 1 if XisC 
n = 2ifXisS 

R* = alkyl, aryl, or heteroaryl 




OCH 3 



10-2 



R 3 
HN^ 




10-3 



Compounds of the present invention bearing an alkoxy substituent on 
the 6 position of the pyrimidine core can be synthesized as shown in Scheme J. The 
synthetic pathway is based on the reaction of pyrimidine 11-1, suitably protected on 
the 5-hydroxyl group, with an alkylating agent (such as an halide or a sulphate). 
Intermediate 11-2 can be further elaborated into the amide 11-3 following the usual 
chemistry. Scheme J is exemplified in Example 15 below. 



10 
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Scheme J 




13-3 

Compounds of thp present invention with general formula 14-1 
5 containing a tertiary amine at the 2-position of the pyrimimidine core can be prepared 
according to general procedure describe in scheme JL The NJ4 dimethyl amine 
present at the two position of C-4 can be replace with another amine by mixing and 
heating the substrate and regent in appropriate solvent to afford the desired product 
14-1. Scheme K is exemplified in Example 16 reported below. 

10 

Scheme K: 




C-4 14-1 
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In the processes for preparing compounds of the present invention set 
for* in the foregoing schemes and exemplified in the examples below, functional 
groups in various moieties and substituents may be sensitive or reactive under the 
reaction conditions employed and/or in the presence of the reagents employed Such 

5 sensitivity/reactivity can interfere with the progress of the desired reaction to reduce 
the yield of the desired product, or possibly even preclude its formation. Accordingly, 
it may be necessary or desirable to protect sensitive or reactive groups on any of the 
molecules concerned. Protection can be achieved by means of conventional 
protecting groups, such as those described in Protective G roups in Organic Chemistry, 

0 ed. JJF.W. McOmie, Plenum Press, 1973 and in T.W. Greene & P.G.M. Wuts, 
Protective Groups in Organic Synthesis, John WiJey & Sons, 1991. The protecting 
groups can be removed at a convenient subsequent stage using methods known in the 
art. For example, in preparing the compounds of the invention it is sometimes 
necessary to protect one or more amino groups (e.g., amino groups present in 

5 substituents at the 2-position of the pyrimidine ring) with, for example, a Boc or Cbz 
group; or to protect hydroxy (e.g., the 5,6-dihydroxy groups on the pyrimidine ring) 
with, for example, a benzoyl, benzyl, or pi valoyl group. The Boc group can be 
removed by acid treatment (e.g., TFA) either before or after formation of the final 
amide at C-4 of the pyrimidine nucleus. The Cbz and benzyl groups are typically 

0 removed by catalytic hydrogenation or under strong acid conditions, either prior to or 
following formation of the final amide. The benzoyl or pivaloyl group can be 
removed concurrently with the formation of the final amide. Examples 4 and 6 below 
illustrate the use of a Cbz protective group and of Boc and benzoyl protective groups 
in the preparation of compounds of the invention. 

5 

The following examples serve only to illustrate the invention and its 
practice. The examples are not to be construed as limitations on the scope or spirit of 
the invention. 

0 EXAMPLE 1 

7v w -(4-fluorobenzyl)-5,6HiihY 
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OH 




Stcpl : Methyl 5,6^1ihydroxy-24hie^^ (A-2). 



OH 




5 ^hydroxythiophcne-2-<^trboximidamide (A-l) (amidoxine synthesis 

is exemplified below - see compounds C-8 and 014)was suspended in chloroform 
and refluxed overnight in the presence of 1.0 eq. of diroethylacetylenedicarboxylate. 
After cooling to room temperature, volatiles were evaporated and the residue was 
refluxed in xylene for 3 hr. The mixture was cooled to room temperature to allow the 
10 formation of a precipitate. The title product (A-2) was collected by filtration and 
washed with diethyl ether several times. 

! H NMR (DMSO-d*, 300 MHz) 5 13.0 (bs, 1 H), 8.08 (d, / =3.2 Hz, 1 H), 7.85 (d, / 
=4.4 Hz, 1 H), 725 (dd, / =4.9 Hz, / =3.9 Hz, 1 H), 3.93 (s, 3 H). 

15 Step 2 : AH4-flucrobenzyl>5,6Klihydro^ 
carboxamide (A-3). 

Methyl 5,6^ydroxy-24m"en-2-ylpyriimdm (A-2) was 

dissolved in DMF and 2.0 eq. of 4-fluorobenzylamine were added to the stirred 
solution. Reaction mixture was left overnight at 90 °C. After cooling to room 
20 temperature 1 N HQ was added and a solid precipitated from the mixture. This solid 
was collected by filtration, washed with ethyl ether and dried under vacuum to afford 
the compound (A-3). 

! H NMR (DMSO-d*, 300 MHz) 5 13.0 (s, 1 H), 12.5 (s, 1H), 9.18 (bs, 1 H), 8.03 (d, / 
=3.0 Hz, 1 H), 7.81 (d, J = 4.8 Hz, 1 H), 739 (dd, / = 5.7 Hz, / = 8.4 Hz, 2 H), 7.19- 
25 7.2 (m, 3 H), 4.51 (d, 7 = 63 Hz, 2 H). 
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MS m/z 346 (M+H) + . 



EXAMPLE 2 
2-{44(Diethyiamino)me%l]phenyl}-^ 
5 dihydroxypyrimidiiie-4-caiboxamide 

OH 

,OH 

H 3 C. ^./^..^v^N> 



H,C 





OCH 3 



10 



15 



20 



Stepl : 



Methyl 5,6-bis(benzoyloxy>2K4-methy]phenyl)pyiiinidine-4- 
caiboxylate (B-2). 

OCOPh 

OCOPh 



A mixture of dibydroxypyrimidine methylcarboxylate (B-l) (prepared 
from 4_ m ethylbenzonitriIe by procedures similar to those set forth in Scheme A), 4 eq. 
of benzoylchloride and 8 eq. of dry pyridine was stirred in dry dichloromethane at 
room temperature over night The reaction mixture was diluted with EtOAc and the 
organic layer was washed twice with IN HC1, once with brine. The organic layer was 
dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The solid 
residue was triturated with diethyl ether to give product (B-2). 
'H-NMR (CDCI3, 400 MHz) 5 8.38 (d y J= 8.2 Hz, 2 H), 8.14 (d, / = 7.44 Hz, 2 H), 
8.10 (<U = 7.44 Hz, 2 H), 7.62 (m, 2 H), 7.45 (m, 4 H), 7.3 (d, J = 8.06 Hz, 2 H), 
3.93(s,3H),2.44(s,3H). 

Step 2 : Methyl 5,6-bis(teiizoyloxy>2-[4^^ 

carboxylate (B-3). 
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OCOPh 




A suspension of methyl ester. (B-2), an eqirimolar amount of N- 
bromosuccinimide and 5 % of dibenzoyUiydroperoxide in carbon tetrachloride was 
heated at 95°C. The reaction mixture was refluxed for 2 hrs, then allowed to cool at 
5 room temperature. Succinimide was filtered off and volatiles were removed in vacuo 
to give the desired product (B-3) as a white solid after treatment with petroleum ether. 
'H-NMR (CDC1 3 , 400 MHz) 5 8.47 (d, 7=8.25 Hz, 2 H), 8.14 (d, 7=7.56 Hz,2H) t 
8.10 (d, 7=7.50 Hz, 2 H), 7.63 (m, 2 H), 7.53 (d, 7=8.23 Hz, 2 H), 7.46 (m, 4 H), 4.56 
(s,2H),3.94(s,3H). 

Step 3 : 2-{4-[(Diemylamino)methyl]phenyl }-JVK23^metooxybeiizyl)-5,6- 

dmydroxypyrirmo^ne-4-<^irboxan^ (B-4). 

A mixture of the benzylic bromide (B-3) and diethylamine (4 eq.) in 
THF was allowed to stir at room temperature overnight. The volatiles were then 

15 removed in vacuo, the residue was taken up in DMF and after the addition of a slight 
excess of 2,3-dimemoxybenzylamine the reaction mixture was stirred at 90°C over 
night IN HQ was then added to the reaction mixture and the crude product was 
purified by preparative HPLC (C18, CH3CN/H20, 0.1% trifluoroacetic acid) to obtain 
title compound (B-4) as the trifluoroacetate salt 

20 'H-NMR (DMSO-d* 400 MHz) 5 13.01 (bs, 1 H), 12.57 (s, 1 H), 9.53 (bs, 1 H), 936 
(bs, 1 H), 8.34 (d, 7=832 Hz, 2 H), 7.63 (d, 7=8.27 Hz, 2 H), 7.08-6.96 (m, 2 H), 
6.80 (m, 1 H), 4.52 (d, 7=6.36 Hz, 2 H), 4.37 (d, 7=435 Hz, 2 H), 3.82 (s3 H), 3.80 
(s3 H), 3.08 (m, 4 H), 1.22 (t, 7=7.20 Hz, 6 H). 
MS m/z 467 (M+H) + . 

25 

EXAMPLE 3 

2-[(Dimemylanuno)(phenyl)rnem 
carboxamide 
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H3C CH 3 



Stepl : Memyl-5,6-bis(benzoyloxy>2-ben^^ (B-tf). 




OCOPh 

OCOPh 

OCH3 



5 To a stirred solution of methy!-2-benzyl-5,6Klihydro^ 

carboxylate (B-5) (1.0 eq.) (prepared from phenylacetonitrile by procedures similar to 
those set forth in Scheme A) in anhydrous pyridine, benzoyl chloride (5.0 eq.) was 
added dropwise with external cooling and the reaction was stirred overnight at room 
temperature. The mixture was poured into IN HC1 and extracted with EtOAc. The 
10 organic phase was washed with a saturated solution of NaHC0 3 and with brine, dried 
(Na2S0 4 ), filtered and concentrated under vacuum. The residue was purified by flash 
column chromatography (Si0 2 , 80/20 v/v petroleum ether/ ethyl acetate as eluent) to 
give the tide compound (B-^) as a colorless oil. 

'H NMR (CDCI 3 ) 8 8.07 (t, 7=9.0 Hz, 4 H), 7.62-757 (m, 2 H), 7.48-7.40 (m, 6 H), 
15 731 (t, 7=8.9 Hz, 2 H), 7.28 (d, 7=8.9 Hz, 1 H), 4.41 (s, 2 H), 3.91 (s, 3 H). 

Step 2 : Memyl-5,6-bis(benzoyloxy)-2-[bromc<phenyl)mem 
carboxylate (B-7). 

OCOPh 

OCOPh 
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A solution of me%l-5,6-bis(ben2»yloxy>2-te^ 
carboxylate (B-6) (1.0 eq.) in carbon tetrachloride was heated up to 90 °C under 
nitrogen; N-bromosuccinimide (1.0 eq.) and benzoyl peroxide (0.1 eq.) wen; added as 
dry powder and mixture was refluxed for 3 h. After cooling, sucrinimide was 
5 removed by filtration and the filtrate was concentrated and purified by flash column 
chromatography (SiO* 85/15 v/v petroleum ether/ ethyl acetate as eluent) to give the 
title product (B-7). 

! H NMR (CDC1 3 ) 58.11 (d, 7=8.6 Hz, 2 H), 8.05 (d, 7=8.6 Hz, 2 H), 7.79 (d, J=8.9 
Hz, 2 H), 7.56-7.49 (m, 2 H), 7.50-730 (m, 7 H), 630 (s, 1 H), 3.90 (s, 3 H). 

0 

Step 3 : 2-[(I^ethy]aminoXphenyO^ 

dihydroxypyrimidine-4-<^rboxamide (R-8). 

MeAyi-5,6-bis(benzoyloxy>2-{T>ro^ . 
carboxylate (B-7) was added to 2.0M solution of dimethylamine in THF. After stirring 

5 the mixture for 10 min at room temperature, volatiles were evaporated by bubbling N 2 
through the solution and 4 eq. of 4-fluorobenzylamine in DMF were added. Reaction 
mixture was stirred at 90 °C for 1 h. After cooling to room temperature, tide 
compound (B-8) was obtained by RP-HPLC (C18, acetonitrile /water containing 0.1 
% of trifluoroacetic acid as eluant) as its tiifluoroacetate salt 

0 ! H NMR (DMSO-d*, 600 MHz) 5 13.42 (bs, 1 H), 1234 (s, 1 H), 10.06 (bs, 1 H), 
9.64 (t, 7=5.9 Hz, 1 H), 7.52 (s, 5 H), 7.43 (dd, 7=8.4 Hz, 7=5.6 Hz, 2 H), 7.23 (t, 
7=8.8 Hz, 2 H), 5.28 (s, 1 H), 4.67 (dd, 7=15.4 Hz, 7=6.6 Hz, 1 H), 4 59 (dd, 7=15.5 
Hz, 7=6.0 Hz, 1 H), 3.02 (s, 3 H), 2.06 (s, 3 H). 

I3 C NMR (DMSO^ 600 MHz) 8 168.25, 16132 (d, 7=242.9 Hz), 148.41, 144.29, 
5 134.30, 130.89, 130.61, 129.40, 129.24, 129.00 (d, 7=8.2 Hz), 125.95, 1 15.56 (d, 
7=21.4 Hz), 68.90, 4330, 41.20, 40.80. 
MSm/z397(M+H)\ 

EXAMPLE 4 

0 2-[l-(Dimethylaiiiino>l-me^ 
carboxamide 



-99- 



WO 03/035076 



PCT/GB02/04742 



OH 




Step I : Benzyl l^{[(4-fluarobenz)i)aiiiino]caibonyl)-5 > 6- 

dihydroxypyrimidiii-2-yI)-l-meth>ieth)1 carbamate (C-2) 



OH 




Me Me o 



5 A methanol solution of methyl 2Kl-{[(benzyloxy)caibonyl]amino}~l- 

methylethyl>5,6Kiihydroxyp^ (prepared fromiV- 

[(benzyloxy)carTX)n^]-2-4nethylalanme by procedures similar to those set forth in 
Scheme A) was treated with 2 eq. of 4-fluorobenzylamine and refluxed overnight 
After evaporation of the solvent, the residue was poured into EtOAc and extracted 
10 with IN HC1 and brine. The organic phase was dried over Na^O* filtered and 

concentrated under vacuum The solid residue was triturated with diethyl ether to give 
the product (C-2). 

'H NMR (DMSCM6, 400 MHz) 5 12.4 (bs, 1 H), 123 (bs, 1 H), 9.2 (bs, 1 H) 7.5-7.25 
(m, 7 H), 7.16 (t, 7=8.8 Hz, 2 H), 4.97 (s, 2 H), 4.48 (d, 7=6.4 Hz, 2H), 1J51 (s, 6 H). 

15 

Step 2 : 2-<l-Amino4 -methyl^ 

dihydroxypyiiniidine-4-xarboxarm 



OH 




-100- 



WO 03/035076 



PCT/GB02/04742 



To a solution of benzyl H4-{[(4-flucm>benzyl)am^ 
dihydtoxypynmidin-2-yl>l-^^ (C-2) in methanol 10% Pd/C (10% 

by weight) was added. The flask was evacuated, then filled with hydrogen and stirred 
under an hydrogen atmosphere at room temperature for lh. The catalyst was filtered 
5 off, washed with methanol, the filtrate was evaporated to dryness and the residue was 
triturated with Et 2 0 to obtain (C-3) as a pale yellow solid. 
! H NMR (PMSO-dk, 400 MHz) 6 736 (t, 7=8.2 Hz, 2 H), 7.16 (t, 7=8.8 Hz, 2 H), 
4.46 (d, 7=6.2 Hz, 2 H), 1.43 (s, 6 H). 

10 Step 3 : 2-[l-(Diiiiethylamm^^ 

dihydroxypyriinidine^4^rboxamide (C-4). 

To a stirred solution of (C-3) in methanol about 11 eq. of acetic acid 
were added and subsequently NaBH 3 CN (8 eq.) and formaldehyde (37% solution, 25 
eq.). The mixture was stirred at room temperature for 5 days, concentrated by rotary 
15 evaporation and subjected to RP-HPLC (CI 8, water/acetonitrile with 0.1% of 

trifluoroacetic acid as eluant). Collection and liophilization of appropriate fractions 
afforded the product (C-4) as its trifluoroacetate salt The white powder was 
dissolved in IN HC1 and lyophilized again to be converted into the corresponding 
hydrochloride salt 

20 'H NMR (DMS0-<J6, 300 MHz) 8 12.4 (s, 1 H) 10.2 (bs, 2 H), 7.41(dd, 7 =83 Hz, 7 
=6.9 Hz, 2 H), 7.16 (t, 7=8.3 Hz, 2 H), 4.50 (d, 7 =5.9 Hz, 2 H), 2.73 (s, 6 H), 1.60 (s, 
6H). 

MSm/z349(M+H) + - 

25 EXAMPLES 
N^4-fluorobenzyl)-5,6Klihydro^ 
carboxamide 



OH 




Step 1 : 4-(tert-butoxycarbonyl)morpholine-3-carboxyIic acid (C-5). 
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O 




OC(CH3) 3 

To a vigorously stirred solution of 3-morpholinecarboxyIic acid and 
triethylamine (1.11 eq.) in MeOH at 50 °C was added di-f-butyl dicarbonate (2 eq.). 
Stiiring was continued at 50 °C for 5 min and at room temperature overnight The 
5 reaction mixture was then concentrated to obtain an oiJy residue and suspended 
between EtOAc and saturated NaHCCb- The organic layer was extracted with 
saturated NaHCCb and H 2 0. The combined aqueous layers were brought to pH = 2.0 
with 3 M HC1 and immediately extracted with EtOAc. The combined organic layers 
• were washed with dilute HC1, dried, filtered 1 and evaporated to give C-5 as a pale 
10 yellow oil, a 1:1 mixture of rotamers by NMR- 

8 *H NMR (400 MHz, DMSO-d6) 12.93 (bs, 1 H), 4.32 (s, 0.5 H), 4.29 (s, 0.5 H), 
4.2-4.1 (m, 1 H), 3.83-3.74 (m,l K), 358-3.52 (m, 2 H), 336-3.31 (m, 1 H), 3.16 (t, 
J=11.4Hz, 0.5 H), 3.00 (t, J=11.4 Hz, 0.5 H), 1.40 (s, 4.5 H), 136 (s, 4.5 H). 
MS m/z 232 (M+H) + . 

15 

Step 2 : terf-Butyl 3K^nocaiix>nyl)moiphohne-4-carboxylate-(C-6). 



O 




OC(CH 3 ) 3 

To a stirred solution of compound C-5 (1 eq.), pyridine (0.6 eq.) and 
di-r-butyl dicarbonate (13 eq.) in dioxane, NH4HCO3 (1.26 eq.) was added and the 
20 mixture was stirred at room temperature for 20 hours. Mixture was concentrated, 
taken up in EtOAc and washed with water and brine. Organics were dried over 
Na2S0 4 and evaporated giving C-6 as an oil which crystallized at room temperature. 
'H-NMR (DMSO-d6, 300 MHz) 8 7.35 (bs, 1 H), 7.06 (bs, 1 H), 4.15 (bs, 2 H), 3.76 
(bs, 1 H), 3.57-3.51 (m, 2 H), 3^8 (m, 1 H), 3.18 (m, 1 H), 136 (s, 9 H). 
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MWz231 (M+H) + . 

Step 3 : tert-Buty\ 3^yariomoipholine-4-carboxylate-(C-7). 




OC(CH3) 3 

5 A solution of C-6 (1 eq.) and triethylanrine (2.1 eq.) in CH 2 C1 2 was 

cooled to 0°C and trifluoioacetic anhydride (1.1 eq.) added dropwise under nitrogen. 
Stirring was continued 3.5 hours more at room temperature and volatiles removed in 
vacuo. Residues taken in EtOAc were washed with water, brine and dried over 
Na^O* Evaporation gave the title compound as a brown solid 
10 ! H NMR (DMSOndfi, 400 MHz) 8 5.04 (d, J = 2.7 Hz, 1 H), 3.96 (d, /=12.2 Hz, 1 H), 
3.86 (dd, /= 1 1.5, 2.6 Hz, 1 H), 3.69 (d, 7=12.4 Hz, 1 H), 3.56 (dd, / = 12.2, 3.2 Ife, 1 
H), 3.40 (td, 7= 11.9, 2.89 Hz, 1 H), 2.97 (m, 1 H), 1.43 (s, 9 H). 
MSm/z213(M+H) + . 

15 Step 4 : tert-Butyi 3-[(Z>amino(hydn)xyimino)methyl]morpholine-4- 

carboxylate- (C-8). 

/OH 

N 




OC(CH 3 ) 3 



A solution of C-7 (1 eq.), hydroxyiamine hydrochloride (1.4 eq.) and 
triethylamine (1.7 eq.) in EtOH was refluxed under nitrogen for 5 hours. Mixture was 
20 concentrated and residues taken up in EtOAc and washed with water and brine. 
Combined organics were dried over Na2S0 4 and evaporated giving C-8 as yellow 
solid 
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'H NMR (DMSO-d6, 400 MHz) 8 9.16 (bs, 1 H), 532 (bs, 2 H), 430 (bs, 1 H), 4.08 
(d, 7=11.6 Hz, 1 H), 3.75 (d, 7= 6.8 Hz, 1 H), 3.50-333 (m, 4 H), 138 (s, 9 H) 
MS:m/z246(M+H) + . 

5 Step 5 : Dime%l-2-({2-ammo-2-[4^^^ 

yl]ethenyl)oxy)but-2-enedioate- (C-9). 

XT 

C^Y^NHg COOMe 
OC(CH3) 3 

A solution of C-8 (1 eq.) and dimemylacetylenedicaiboxylate (12. eq.) 
in CHC1 3 was refluxed for 1 hour under nitrogen and solution concentrated. Residue 

10 was purified by flash chromatography on silica gel, eluents petroleum ether/EtOAc ' 
7:3 -> 1 : 1 , to give the desired product as a mixture of two isomers E/Z (76: 14). 
! H NMR (DMSO-ds, 400 MHz, 300K) 8 6.60 and 6.20 (2 bs, 2 H), 5.58 and 5.41 (2s, 
1 H), 436 (bs, 1 H), 4.04 (bs, 1 H), 3.8 (bs, 1 H), 3.76 and 3.72 (2 s, 3 H), 3.63 and 
3.58 (2 s, 3 H). 3.53 (td, J= 13.6, 3.7 Hz, 1 H), 3.44 (t, 7= 10.4 Hz, 1 H), 3.31 (m, 2 

15 H),(s,9H). 

MSm/z388(M+H) + . 

Step 6 : tert-Butyl-3-[4^^ydroxy^memoxycarbonyl)pynnMdin-2- 
yl]morpholine-4-carboxylate-(C-10). 

OH 




OC(CH 3 ) 3 
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The adducts C-9 were refluxed in xylenes for 24 hours. Then the 
reaction was cooled and concentrated in vacuo. Ethyl ether was added until 
precipitation of a solid that was filtered, washed with ethyl ether and dried to give the 
pyrimidine C-10 as an orange solid. 
5 'H NMR (DMSO^, 400 MHz, 340 K) 8 4.62 (s, 1H), 4.15 (d, J =12 Hz, 1H), 3.84 
(bs.lB), 3.82 (s, 3H), 3.70 (dd, J = 123, 4 Hz, 1H), 3.61 (dd, J= 12.2, 3.8 Hz, 1H), 
3.56 (t, J= 13 Hz, 1H), 3.43 (td, J= 113, 3.4 Hz, 1H), 135 (s, 9H). 
MS m*356(M + H) + . 

10 Step 7 : Methyl 5,6-dmydroxy-2-morpholm-3-ylpyr^ (C- 
11). 

OH 

OH 




The methyl ester A was treated with a mixture of 
TFA:dichloromethane:H20 (6535:10) at room temperature for 15 minutes. The 
15 reaction mixture was concentrated and the residue was taken up in Et^ and 
evaporated several times in order to remove excess trifluoroacetic acid- A solid 
residue was obtained after filtration. 

> H nmr (DMSO-dfc 400 MHz, 300K) 8 13.24 (bs, 1 H), 10.54 (bs, 1H), 9.54 (bs, 
2H) 4 34 (d, J= 6.9 Hz, 1 H), 4.24 (dd, J = 122, 3.2 Hz, 1H), 3.93 (d, J = 1 0 Hz, 
20 1H)! 3.84 (s, 3H), 3.75 (t, J= 103 Hz, 1H), 338 (t, J= 103 Hz, 1H), 332 (d, J=12.8 
Hz, 1H), 3.20 (td, J= 11, 3.7 Hz, 1H). 
MS: m/z256(M+H)*. 



25 



Step_8: NK4-fluorobeiizyl>5,6-dmydioxy-2-m^ 
carboxamide (C-12). 



- 105- 



WO 03/035076 



PCT/GBO 2/04742 



10 




The methyl ester C-ll in dry MeOH was treated with 4-fluorobenzyl 
amine (2.0 eq.) at 90 °C for 1 hour. The reaction mixture was concentrated and the 
residue triturated with EtzO. A solid residue was obtained. Title compound was 
isolated by RP-HPLC as its trifluoroacetate salt (C18 column, eluants 
water/acetonitrile containing 0.1 % TFA). 

'H NMR (DMSO-d6+TFA, 400 MHz, 300 K) 5 9.63 (bs, 1 H), 9.4 (t, 7=6.07 Hz, 1 
H), 9.2 (bs, 1 H), 739 (dd, 7=831, /=5.76 Hz, 2 H), 7.18 (t, 7= 8.84 Hz, 2 H), 4 39 
(dd, 7=15.53, 7=6.80 Hz, 1 H), 4.53 (dd, 7=15.36, 7=6.24 Hz, 1 H), 437 (bs, 1 H), 
4.24 (dd, 7=12.41, 7=3.24 Hz, 1 H), 3.99 (d, 7=12.04 Hz, 1 H), 3.74-3.62 (m, 2 H), 
3.41 (d, 7= 13.09 Hz, 1 H), 3.40 (bs, 1 H). , 
MS m/z 349 (M + H) + . 



Step 9 : NK4-nuorobenzylV5,6^hydroxy-2^4-memytoorphoun-3-yl)- 

j5 pynmdine-4-carboxamide (C-13). 

To a solution of Q-12 (1 eq.) in MeOH were added 37% HCOH (6 
eq.), NaBH 3 CN (5.2 eq.) and AcONa (5.8 eq.). Mixture was stirred at room 
temperature under nitrogen for 12 hours, then concentrated and tide compound C-13 
was obtained by RP-HPLC purification on a C18 column (eluants watet/acetonitrile 

20 containing 0.1 % TFA) as its trifluoacetate salt 

'H NMR (DMSO-dfi+TFA, 400 MHz, 330 K) 6 92 (bt, 1 H), 7.40 (dd, 7=838, 
/=5.75 Hz, 2 H), 7.16 (t, 7=8.84 Hz. 2 H), 4.57 (d, 7=634 Hz, 2 H), 4^7 (dd, 
7=10.03, 7=3.55 Hz, 1 H), 4.22 (dd, 7=12.82, 7=3.22 Hz, 1 H), 4.10 (d, 7= 13.73 Hz, 
1 H), 3.77 (t, 7=1 1.84 Hz, 1 H), 3.65-3.60 (m, 2 H), 3.41 (td, 7=12.54, 7=3.67 Hz, 1 

25 H),2.87 (s,3H). 
MS m/z 363 (M+H) + . 

EXAMPLE 6 

AT-(4-fluorobeiu^l)-5,6-dmydroxy-2-(l-memylpyrrolidin-2-yl)pyrin^ 
30 carboxamide 
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10 



15 



Step i - Tert-butyl-2-[ammc>(hy<iroxyimino)m^ 
(C-14). 

Boc 

A solution of hydroxylamine hydrochloride (1.0 eq.) in MeOH was 
added at 0 °C to a solution of KOH ( 1 .0 eq.) in MeOH. The resulting reaction 
mixture was filtered and added to a solution of tert-butyl-2-cyanopyrroudine-l- 
carboxylate (1.0 eq.) in methanol and stirred at 40 °C for 2 h. The solvent was 
removed in vacuo and the residue treated with water, the solid was filtered and 
washed with a mixture of EtjO: Petroleum Ether 1:1 to afford the tide compound C- 
14 as a white solid. 

'H-NMR (DMSOwfc 400 MHz) 8 8.92 (s, 1 H), 535 (s,l H), 5.15 (s, 1 H), 4.25 (bs, 
03 H), 4.10 (s, 0.5 H), 3.40-330 (m, 1 H), 2.10-1-70 (m, 4 H), 1.40 (s, 4.5 H),135 
(s, 43 H), one signal is obscured by water. 

Step 2 : Methyl 5-(benzoyloxy>2-[l-(/ert-buto^^ 

hydroxypyrimidine-4-carboxylate (C-15). 

OH 

\ — N N O 
Boc 
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A solution of C-14 (1.0 eq.) and dimethyl acetylenedicarboxyiate (1.05 
eq.) in CHC1 3 was refluxed for 3 h. Hie reaction mixture was concentrated and the 
crude product was used directly in the next step without further purification. 
The crude product was dissolved in xylene and refluxed for 24 h. The solvent was 
5 removed in vacuo and the crude was dissolved in pyridine. Benzoic anhydride was 
added (1.5 eq.). The reaction mixture was stirred at room temperature until the 
starting material was consumed as determined by MS analysis. The reaction mixture 
concentrated, the resulting oil was diluted with ethyl acetate and washed with IN HC1 
solution, saturated NaHCOj solution, brine. The crude oil obtained after organic 
10 solvent evaporation was purified by flash chromatography to obtain C-15 as a yellow 
solid 

'H-NMR (CDC1 3 , 400 MHz) 6 12.08 (bs, 1 H), 8.18 (d, 7 = 7.6 Hz, 2 H), 7.64 (t, / = 
7.6 Hz, 1 H), 7 JO (t, 7 = 7.6 Hz, 2 H), 4.80-4.60 (m, 1 H), 3.82 (s, 3 H), 3.60-3.50 (m, 
1 H), 3.40-3.20 (m, 1 H), 2.50-2.10 (m, 2 H), 2.00-L70 (m, 2 H), 1.50 (s, 9 H). 
15 MSm/z444(M+H) + . 

Step 3 : Methyl 5-(benzoyloxy>6-hydTOxy-2-pyn^ 

carboxylate (C-16). 

OH 




20 Methyl 5-(benzoyioxy>2-[l-(tert^^ 

hydroxypyrimidine-4-carboxylate C-15 was treated with TFA:CH 2 a 2 (3:7) at 0 °C. 
The solution was wanned to room temperature and the progress of the reaction was 
monitored by MS analysis. After lh the reaction was complete and the solvent was 
removed under reduced pressure using a rotatory evaporator. The product 016 was 

25 precipitated with Et20 and collected by filtration. 

■H NMR (CDC1 3 , 400 MHz) 5 8. 14 (d, 7=7.5 Hz, 2 H), 7.67 (t, 7=7.6 Hz, 1 H), 7.50 
(dd, 7=7.6, 7.6 Hz, 2 H), 4.99 (dd, 7=14.9, 7=7.3 Hz, 1 H), 3.78 (s, 3 H), 3.60-3.40 (m, 
2 H), 2.60-2.45 (m, 1 H), 2.40-2.30 (m, 1 H), 2.20-2.10 (m, 2 H). 
MSw/z344(M+H) + . 
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Step 4: tf^4-fluoroberizyl>5,6-dihy 
carboxamide (017). 




5 A solution of methyl 5^nzoyloxy)-6-hydroxy-2-pyrrob"din-2- 

ylpyrimidine-4-caiboxylate (016) (1.0 eq.) in MeOH was treated with 4- 
fluorobenzylanrine (3.0 eq.). The solution was stirred at reflux until the starting 
material was consumed as determined by MS analysis. The reaction was concentrated 
and the product (C-17) was precipitated with MeOH and collected by filtration. 
10 *H NMR (DMSO-<4, 400 MHz) 5 9.55 (bs, 1 H), 735 (dd, / = 13.7, J =7.8 Hz, 2 H), 
7.16 (dd, /=17.5, /=8.8 Hz, 2 H), 4.60-4.40 (m, 2 H), 4.06 (dd, J=14.0, J=6.9 Hz, 1 
H), 3.15-3.10 (m, 1 H), 3.00-2.90 (m, 1 H), 2.20-2.10 (m, 1 H), 1.90-1.70 (m, 3 H). 
MSm^333(M+H) + . 

15 Step 5 : j\^4-fluorobeiizyl>5,6-diby 

yl)pyiimidme~4-carboxaniide (C-18). 
To a stirred solution of #-(4-fluoroberizyl)-5,6^ydroxy 
2-ylp>oiinidine^4-<^rboxamide (C-17> (1 .0 eq.) in MeOH , Et^N (1.0 eq.) was added 
followed by the addition of AcONa (1.6 eq.), AcOH glacial (1 .6 eq.), 37% HCOH 

20 (2.0 eq.) and NaBH(AcO)3 (1 .4 eq.). The mixture was stirred at room temperature 
until the reactants were consumed as determined by MS analysis. The reaction 
mixture was quenched by adding aqueous NaHC0 3 , and the product extracted with 
EtOAc. The organic layer was dried over anhydrous Na 2 S04, filtered and concentrated 
under reduced pressure using a rotatory evaporator. A portion of the mixture was 

25 purified by RP-HPLC (C 1 8, water/acetonitrile with 0. 1 % of trifluoroacetic acid as 
eluant) to give the title compound C-18 as its trifluoroacetate salt 
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'H NMR 6 (DMSO-de, 400 MHz) 8 1320 (bs, 1 H), 12.50 (bs, 1 H), 10.0-9.70, {m, 1 
H), 9.63 (bs, 1 H), 735 (dd, /=13.8 Hz, 7=8.2 Hz, 2 H), 7.18 (dd, 7 = 17.5 Hz, 7=8.8 
Hz, 2 H), 4.54 (m, 2 H), 4.40 (dd, 7 = 15.7 Hz, 7=7.7 Hz, 1 H), 3.82-3.70 (m, 1 H), 
3.40-320 (m, 1 H), 294 (s, 3 H), 260-2.50 (m, 1 H), 2.20-1.80 (m, 3 H). 
MS mh 347 (M+H) + . 

EXAMPLE 7 
2-(l,4-dimemylpiperazm-2-yl>JVK4-fluorob^ 
caiboxamide 




10 

Step 1 : Preparation of Compound C-20 

OH OH 

N"V 0BZ TFA N -V OBz 

V| I TFA/CH 2 CI 2 J T 

^N^C0 2 Me " HN^Y^^ N C °2 Me 

k^NCbz I NCbz 

C-19 C-20 

Compound C-19 (which was prepared from l-[(benzyloxy)carbonyl]- 
4-(tcrr-butoxycarbonyl)piperazine-2-carboxylic acid (Bigge et al, Tetrahedron Lett 
15 1989, 30: 5 193) using procedures similar to those set forth in Scheme A) was 

deprotected with TFA/dichloromethane 1:1. After 1.5 h the solution was evaporated 
to obtain the crude product C-20. 

Step 2 : Preparation of Compound C-21 
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OH 

nV 0Bz 

H3C N ^A N A C02Me 



C-21 



To the crude C-20 dissolved in MeOH, NaCNBEfe (1.4 eq.), AcONa 
(1.6 eq.) and HCHO 37% (2 eq.) were added. After 1 b the mixture was evaporated to 
obtain crude C-21. 

Step 3 : Preparation of Compound C-22 

OH 

^ NH C-22 



Crude C-21 dissolved in MeOH and hydrogenated at atmospheric 
pressure on 10% Pd/C overnight After filtration and evaporation of the filtrate crude 
10 C-22 was obtained. 

Step 4 : Preparation of Compound C-23 

OH 

tV° h 

OH 3 C-23 

Crude C-22 was dissolved in MeOH and NaCNBH 3 (1.4 eq.), AcONa 
15 (1.6 eq.) and HCHO 37% (2 eq.) were added After 2.5 h the mixture was evaporated 
to obtain crude product C-23. 
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Step 5 : 2-(l,4-d^efoylpipera^ 

dihydroxypyrimidine-4-carboxaiiiide C-24 
Crude C-23 was dissolved in NMP (6 ml/mmol) and 4- 
fluoit*eDzylamine (3 eq.) added. The mixture was stirred at 90°C overnight Part of 
5 the crude material was purified by preparative HPLC (C18, gradient of 

CH 3 CN/H 2 O+0,01% TFA) to obtain the tide product (C-24) as its trifluoroacetate 
sah. 

! HNMR (DMSO dg+TFA, 300 K, 400 MHz) 8 12.5 (bs, 1 H), 930 (t, 7=6.4 Hz, 1 H), 
738 (dd, /= 5.8, 8.8 Hz, 2 H), 7.17 (t, 7=8.8 Hz, 2 H), 4.58-4.4 (m, 2 H), 3.66 (bs, 1 
10 H), 3 .55-335 (m, 3 H), 3.20 (d, 7=133 Hz, 1 H), 3.03, (t, 7=11.7 Hz, 1 H), 2.79 (s, 3 
H), 2.85-2.70 (m, 1 H), 2.33 (bs, 3 H). 
MSm/z376(M+H) + : 

EXAMPLE 4 A 
15 2-[4-(dimethyIamino)tetrahydro-2/r-pyran^ 
(methylsutfonyl)benzyI]-5,6^yd^ 




Step 1 : tert-Butyl 4^animocarbonyl)tetrahydr^ (C- 

25) 



BocHN <X>NH 2 




20 

To a stirred solution of the commercially available 4-[(tert- 
butoxycarrx)nyl)aniino]tetrah^ acid in dioxane, pyridine 

(0.6 eq.), di-butyl dicarbonate (13 eq) and ammonium bicarbonate (i.26 eq) were 
added and the mixture was stirred at room temperature for 20 hours. Dioxane was 
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concentrated and the residue dissolved in ethyl acetate and washed with HC1 IN; 
saturated aqueous NaHCCb solution and brine, dried over N^SCU, filtered and 
evaporated in vacuo to obtain the solid compound (C-25). 

"H NMR (CDCb, 300 MHz, 300 K) 6 6.82 (bs,lH), 537 (bs, 1H), 4.80 (bs, 1H), 3.88 
(t, J = 4.4 Hz, 1H), 3.84 (t, J = 4.4 Hz, 1H), 3.72-3.64 (m, 2H), 230-2.21 (m, 2H), 
1.98-1.94 (m, 2H), 1.48 (s, 9H). 
MS:m/z245(M+H) + . 

Step 2 : terf-Butyl 4~<^otetrahyd^2H-pyr^ (C-26) 

BocHN CN 




A solution of tert-butyl 4^arainoc^rbonyl)tetrahydro-2H-pyr^ (C-25) 
and triethylamine (2.1 eq.) in dichloromethane was cooled to 0°C and rrifluoroacptid 
anhydride (1.1 eq.) was added dropwise under nitrogen. Stirring was continued for 1 

15 hour allowing the mixture to reach room temperature. Volatiles were removed in 

vacuo and residue was taken up in ethyl acetate, washed with HQ IN, brine and dried 
over Na 2 S04. Evaporation gave a crude which was purified by flash chromatography 
on silica gel (eluent: petroleum ether : ethyl acetate = 7:3) to give the tide compound 
(C-26), colorless oil, as a 8:2 mixture of two rotamers by ! H NMR. 

20 *H NMR (CDCb, 300 MHz, 300 K) 5 4.71 (bs, 1H), 3.96 (t, J = 35 Hz, 1H), 3.93 (t, J 
= 4.1 Hz, 1H ), 3.79-3.76 (m, 2H), 2.37-2.34 (m, 2H), 1.89-1.82 (m, 2H), 1.50 (s, 7H), 
L47(s,2H). 
MS:m/z227(M+Hf, 

Step 3 : ^rt-Butyl^[ainmo(hydroxyirxuno)memyl]tetr^ 
25 carbamate (C-27) 



Q 
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A solution of free hydroxylamine in ethanol was obtained by dissolving separately 
hydroxylase hydrochloride (1.1 eq) and potassium hydroxide (1.1 eq) in ethanol. 
The two solutions were mixed together, the potassium chloride filtered off and the 
resulting ethanolic solution was used to treat a solution of fert-butjd-4- 
5 cyanotetrahydro-2H-pyran-4-yl-caii)amate (C-26) in ethanol at 45 °C for 5 hours. 
Mixture was concentrated to obtain the tide compound (C-27) as a crude solid that 
was used in the next step without further purification. 
MS:m/z260(M+H) + . 

10 Sten4: Dimeftyl-2-{[(ammo^ 

pyran-4-yl }memyb"dene)arnino]oxy }but-2-enedioate (C-28) 



BocHN 




N -°Y c ° 2Me 

I. I 

NH 2 C0 2 Me 



A solution of tert-buryl^[amino(hydroxyimmo)memyl]tetrahydro^ 
15 carbamate (C-27) and diinethylacetylendicarboxylate (1.2 eq.) in chloroform was 

refluxed for 1 hour under nitrogen and the solution was concentrated. Residue was 

purified by flash chromatography on silica gel (eluent petroleum ether :ethyl acetate = 

7:3) to give the desired product (C-28) as a mixture of isomers in ratio 7:3. 

'H-NMR (CDCla, 300 MHz, 300 K) 8 5.91 (bs, 1H), 5.83 (s, 0.7H), 5.75 (s, 0JH), 
20 5.67 (bs, 1H), 4.67 (s, 0.7H), 4.63 (s, 03H), 3.93 (s, 2.1H), 3.86 (s,0.9H), 3.84-3.63 

(m, 4H), 3.76 (s, 0.9H), 3.73 (s, 2.1H), 232-2.17 (m, 2H), 2.14-1.98 (m, 2H), 1.47 (s, 

9H). 

MS: m/z 402 (M+H) + . 

Ste p 5 : Methyl 2-{4-[(rert-butoxycarbonyl)annno]^ 

25 5,6-<uhydroxypyrirmdine-4-cart>oxylate (C-29) 

OH 

6c OH 

^ " ^COzMe 



BocHN 
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A solution of dimeAyI-2-{[(animo{ 

pyran^yI}methytiaMe)amino]oxy}but-2-enedioate (C-28) in o-xylene was refluxed 
5 for 6 hours. Then the reaction was cooled down and concentrated Ethyl ether was 
added until precipitation of a solid that was filtered, washed with other ethyl ether and 
dried to give the title compound (C-29)as a brown solid . 
MS:m/z370(M+H) + . 

The reaction mother liquor was concentrated and used for the next step. 



The concentrated mother liquor containing methyl 2-{4-[(tert- 
15 birtoxycarbonyl)anuno]-tetrahy^ 

carboxylate (C-29)*, dissolved in dry pyridine was treated with benzoic anhydride (2 
eq.) overnight at room temperature. 

The mixture was evaporated, taken up in ethyl acetate and washed with HC1 IN and 
brine. Organics were dried over Na^O*. filtered and evaporated the resulting crude 
20 oil was purified by flash chromatography on silica gel (eluent ethyl acetate : 
petroleum ether = 7:3) to obtain methyl 5-(benzoyloxy>-2-{4-[(tert- 
butoxycarbonyl)aininoltetrahydro-2^^ 



'H NMR (DMSO-de, 300 MHz, 300 K) 8 1320 (bs, 1H), 8.09 (d, J = 7.3 Hz, 2H), 
25 7.79 (t, J = 7.5 Hz, 1H), 7.63 (t, J = 8.01 Hz, 2H), 3.76 (s, 3H), 3.75-3.60 (m, 4H), 
2.22-2.15 (m, 2H), 2.00-1.87 (m, 2H), 1.34 (bs, 9H). 
MS:m/z474(M+H) + . 



Step 6 : 



Memyl5-{benzoyloxy>2-{4-[(tert-butoxycarbonyl)aniino]teti^ 
2f/-pyran^yl }-6-hydroxypyrimio^e-4-carboxylate (C-30) 




(C-30). 
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Step 7 : te7t-Butyl-4-[4-({[4-fluor^^ 

5,6^ytoxypyriiiridin-2-yI]te^ (C- 

31) 




S0 2 Me 



5 Metiiyl-5-<ben2X)yloxy>^^ 

6-hydroxypyrimidine^carboxylate (C-30) in dry MeOH was treated with 4-fluoro-2- 
(methylsulfonyl)benzylamiiie {25 eq.) at reflux for 2 hours. Solvent was removed in 
vacuo and the residue was taken up in ethyl acetate, washed with HC1 IN, brine, dried 
over Na2S0 4 . The filtrate was concentrated in vacuo and triturated with ethyl ether to 
10 obtain the crude title compound (C-31). 
MS:m/z541(M+H) + . 

Step 8 : 2-(4-Airinotetrahyd^2//-py 

(methylsulfonyl)benzyl]-5,6-^ 
15 trifluoroacetate (C-32) 




A solution of te*-butyl^[4^{[4-fluor^^ 

5,6^ydroxypyrimidin-2-yl^ (C-31) in 

dichloromethane was treated with an excess of trifluoroacetic acid for 3 hours at 
20 room temperature. The acid in excess was removed in vacuo to obtain the crude title 
compound (C-32)as a pale yellow solid, after trituration with ethyl ether. 
MS: m/z441 (M+H) + . 
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Step 9 : 2-[4^draiethyIanri*o)ta^ • 

(methylsulfonyl) ben?.yl]-5,6^hydroxypyrimidine-4-caiboxami (C- 

33) 

5 A solution of 2<4-*rinotetrtl^ 

(methylsulfonyl)benzyl]-5,6Klihydroxypyrimito trifluoroacetate (C- 

32) in MeOH was treated with triethylamine (1 eq.), sodium acetate (1.6 eq.), 

formaldehyde 37% w/w aq. soln. (3 eq.), and sodium cyanoborohydride (1.43 eq.). 

Ihe mixture was left stirring at room temperature for lh. Trifluoroacetic acid (3 eq) 
10 and sodium cyanoborohydride (0.5 eq) were added, left stirring overnight. Ihe 

reaction mixture was concentrated and the tide compound (C-33)as trifluoro acetate 

salt was obtained by preparative HPLC purification (dg, eluting with water and 

acetonitrile containing 0.1 % trifluoroacetic acid in gradient). 

'H NMR (DMSO-d6+TFA, 300 MHz, 300 K) 6 10.90 (bs, 1H), 9.42 (bt, 1H), 7.76 (d, 
15 J = 8.5 Hz, 1H), 7.61 (d, J = 5.6 Hz, 2H), 4.90 (d, 1 = 6.3 Hz, 2H), 3.93 (d, J = 6-3 Hz, 

2H), 3.44 (s, 3H), 3.21-3.06 (m, 4H), 2.72 (s, 6H), 1.90-1.82 (m, 2H). 

MS: m/z 469(M+H) + . 

EXAMPLE 6 A 

W-(4-fluorobeiizyl)-5,6^hydroxy-2K7-methyI-7-azabicyclo[2.2.1]hept-l- 
20 yl)pyrintidme-4-carboxamide. 




N 
I 

25 Stool : 7-[(beiizyloxy)carbonyl)-7-azabicyclo[2.2.1]heptane-l-carhoxylicacid 
(C-35) 



C^-CO z H 
Cbz 
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7-benzyi 1-rert-butyl 7-azaWcyclo[2.2.1]heptane-l,7-dicait)oxylate (C- 
34Xsynthesized following the procedure reported in J.O.C, 1996, 61, 6313-6325) was 
stiired in TFA/DCM/H 2 0 (95/5/5, 03 M) for 10 minutes. Evaporation of the solvent 
afforded the titled compound (C-35). 
5 'H-NMR (DMSOdfo 300K, 300MHz) 8 : 12.5 (bs, ffl), 7.45-7.30 (m, 5H), 5.06 (s, 
2H), 4 .27 (t, J = 4.6 Hz, 1H), 2.00-1.92 (m, 2H), 1.76-1.65 (m, 4H), 1.55-1.43 (m, 
2H). MS (EI+) m/z 276 (M+H) + . 

Step 2 : benzyl l-<aimnocaibcmyl>7-azabicyclo[2.2.1^ 

10 (C-36) 



25 



-CONH 2 
Cbz 

A stirred solution of 7-[(benzyloxy)carto^ 

15 carboxylic acid (C-35) in dioxane was treated with pyridine (0.8 eq.) and Boc 2 0 (1.5 
eq.), then ammonium bicarbonate (1.46 eq.) was added and the mixture was stirred at 
room temperature for 15 hours. Dioxane was concentrated and the residue was taken 
up in ethyl acetate, washed with HC1 IN and brine and dried over Na 2 S0 4 to give, 
after filtration and concentration, the tided compound (C-36). 

20 'H-NMR (DMSOd* 300K, 300MHz) 8 7.42-7.28 (m, 5H), 7.18 (bs, 1H), 7.00 (bs, 

1H), 5.05 (s, 2H), 4.28 (t, J = 4.5 Hz, 1H), 2.00-1.90 (m, 2H), 1.77-1.60 (m, 4H), 
1.52-1.40 (m, 2H). MS (13+) m/z 275 (M+H) + . 

Step 3 : benzyl l^yano-7-azabicyclo[2^.1]heptane-7-carboxylate (C-37) 



Cbz 

Benzyl Harrimocartony^ (C-36) in 

dichloromethane was treated at 0 °C with R^N (2.1 eq.) and trifluoroacetic anhydride 
(1.1 eq.) was added dropwise. The reaction mixture was stirred at 0 °C for 30 minutes. 
Then, it was diluted with dichloromethane, washed with saturated NaHCCb solution. 
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10 



H 2 0, brine and dried over Na^O* Filtration and evaporation afforded the titled, 
compound (C-37). 

'H-NMR (DMSOde, 300K, 300MHz) 5 7.42-730 (m, 5H), 5.14 (s, 2H), 432 (t, J = 
5.0 Hz, 1H), 2.2-1.98 (m, 4H), 1.90-1.70 (m, 2H), 1.62-1.45 (m, 2H). MS (EI+) mk 
257(M+H) + . 

Step 4: dimethyi-2-{ [(amino{7-[(benzyloxy)caibon>i>7- 

azabicyclo[2.2.1]bept-l-yl}n 
(C-38). 



Cbz NH 2 \ 

COOMe 

Triethyl amine (1.5 eq.), hydroxylamine hydrochloride (13 eq.) were added to a 
solution of benzyl l^yano-7-azabicyclo[2.2.1]heptane-7-carboxylate (C-37) in. , 
absolute methanol. The mixture was stirred at room temperature overnight The 
solvent was removed under reduced pressure, the residue was dissolved in chloroform 
15 and treated with dimethylacetylene dicarboxylate (2 eq.) for 14 hours at 60 °C- 

The reaction mixture was then concentrated and the resulting crude oU was purified 
by flash chromatography (petroleum ether/ EtOAc 1:1) to give the titled compound 
(C-38) as a mixture of isomers. 

^-NMR (DMSOdV, 300K, 300MHz 5: 7.41-7.25 (m, 5H), 6.57 (bs, 13 H), 6.17 

20 (bs,0J H), 5.66 (s,0.65 H), 5.61 (s, 035 H), 5.04 (s, 2H), 435-430 (m, 1H), 3.79 (s, 

1.95H), 3.75 (s, 1.05H), 3.63 (s,1.05H), 3.60 (s,L95H), 2.15-1.92 (m, 2H), 1.80-1.45 

(m, 6H). MS (ET+) m/z 432 (M+H) + . 

Ste p 5: benzyl l-[5-(berizoyloxy)-4-hya^xy^^ 

yI]-7-azabicyclo[2.2.1]heptane-7-^arboxylate(C-39) 



25 
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OH 

Jv ,OCOPh 



OMe 




Cbz 



I^emyl-2-{ [(arnmo{7-{(ben^ } 
methylidene) annno]oxy}but-2-enedioate (C-38) was dissolved orrho-xylene and 
5 refluxed for 14 hours. Solvent was evaporated after cooling at room temperature and 
the resulting crude oil was dissolved in pyridine, treated with benzoic anhydride (2 
eq.)- The reaction mixture was stirred at room temperature for 3 hours. Reaction 
mixture was concentrated and the residue was taken up in ethyl acetate and washed 
with HC1 IN and saturated NaHCOj solution. The organic phase was dried over 
10 Na 2 S0 4 , filtered and after concentration and purification by flash chromatography the 
tided compound was obtained. 

'H-NMR (DMSOds, 300K, 300MHz) 5 1338 (s, 1H), 8.09 (d, J = 7.5 Hz , 2H), 7.80 
(t, J = 7.5 Hz , 1H), 7.64 (t, J = 7.5 Hz, 2H), 7.40-7.22 (m, 5H), 5.00 (s, 2H), 4.40 (t, J 
= 4.3 Hz, 1H), 3.76 (s, 3H), 232-1.117 (m, 2H), 1.95-1.79 (m, 4H), 1.66-1.51 (m, 
15 2H). MS (EI+) mh 504 (M+H) + . 

Step 6: //-(4-fluorobenzyl)-5,6^ydroxy-2-(7-niethyl-7- 

azabicyclo[22. l]hept-l-yl)pyriniidine-4-cart)Oxarnide (C-40) 

20 Benzyl 1- I5-(benzoyloxy) -A- hydroxy -6- (methoxycarbonyl) pyrimidin -2- yl] -7- 
azabicyclo[2^.1]heptane-7-carboxylate (C-39) in methanol was hydrogenated under 
H 2 atmosphere in presence ofPd/C 10% (10%w/w) at room temperature for 2 hours. 
After filtration and evaporation, the crude was dissolved in MeOH andp- 
nuorobenzylamine (3.5 eq.) added. After being refluxed overnight, the residue was 

25 washed with E12O/EP. The solid was dissolved in MeOH and NaCNBH 3 (1 .4 eq.), 
AcONa (1.6 eq.), HCHO 37 % (1 eq.) were added. The reaction mixture was stirred at 
room temperature overnight The product was purified by preparative HPLC (C18, 
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gradient CH3CWH2O + 0.01 %TFA) to obatine the title compound (C-40) as trifluoro 
acetate salt. 

'H-NMR (DMSOds, 300K, 400MHz) 5 12.9 (bs, 1H), 12.2 (s, 1H), 10.95 (bs, 1H), 
9.66 (bs, 1H), 7.47-7.40 (m, 2H), 7.21-7.12 (m, 2H), 4.50 (d, J = 6.0 Hz, 2H), 4.17 
5 (bs, 1H), 2.67 (s, 3H), 2.45-2.1 (m, 6H), 1.95-1.80 (m, 2H). MS (EI+) m/z 373 
(M+H) + . 

EXAMPLE 7B 
N-(4-fluorobenzyI>5,6-dmyriVoxy-2^^ 
10 caiboxamide. 

OH 

k/*k O 

StepI: 1 -benzyl 4-fert-butyl 2-cyano-2-methylpiperazine-l ,4-dicarboxylate 

(C-41). 

Boc 



15 



Cbz 



To a cooled (-75 °Q solution of LDA 2M in heptane/THF (1.5 eq) in THF, a solution 
of l-[(benzyloxy)carbonyl]^fc^tWx acid 
(Bigge et al, Tetrahedron Lett. 1989, 30: 5193) in THF was added dropwise at -75°C. 
After being stiired for 1 hour at -75 °C, Mel (1.5 eq) was added. After 2 hours at -75 
20 °C the reaction mixture was left warming to r.L, evaporated, diluted with AcOEt, 
washed with NaHCO,, water, brine and dried over NazSO*. The crude was purified 
by flash chromatography on silica gel (petroleum ethetfAcOEt, 85:15) to obtain the 
title compound (C-41). 

! H NMR (DMSOds, 340K, 300MHz) 5 7.45-7 30 (m, 5H), 5.19 (AA' system, J = 13 
25 Hz, 2H), 4.05 (d, J = 14 Hz, 1H), 3.87-3.78 (m, 1H), 3.66 (d, J = 14 Hz, 1H), 3.62- 
3.35 (m, 3H), 1.66 (s, 3H), 1.45 (s, 9H). 
MS (EJ+) m/z 360 (M+H) + 
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Step 2 : 1-benzyl 4-terf-butyl 2-[(Z)-ainino({ [(l£>3-methoxy- 1- 

(raefooxycarrx>nyl>3-oxopro^ 
methylpiperazine-l,4^carboxylate (C-42). 




N . . / NHz .rCOOMe 
Cbz 

"O^COOMe 

A solution of 1-benzyl 4-tert-butyl 2K^o-2-meraylpiperaz^ (C- 
41) in EtOH was added to a solution of B3N (32 eq) and NH2OH HQ (3 eq) in 
EtOH. The mixture was stirred 2 hr at 40 °C. After evaporation of the solvent, the 
residue was diluted with AcOEt, washed with water, dried overNa 2 S0 4 , filtered and 

10 concentrated. The residue was further dissolved in chloroform and 

dmaemylacetylenedicarboxylate (1.5 eq) added to the stirred solution. Reaction was 
refluxed over night The mixture was evaporated and the residue was purified hy, flash 
chromatography on silica gel (petroleum ether/AcOEt, 65:35) affording (C-42). 
*H NMR (DMSOd^ 340K, 300MHz). Two sets of signals were observed due to the 

15 presence of the geometric isomers: 5 7.48-7.25 (m, 5H), 6.31, 6.01 (bs, 2H), 5.63, 
5.55 (s, 1H), 5.12-5.02 (m, 2H), 3.85-3.60 (m, 9H, at 3.79, 3.76 (s), at 3.66, 3.61 (s)), 
3.60-3.45 (m, 2H), 3.45-3.31 (m,' 1H), 1 .51, 1.45 (s, 3H), 1.41 (s, 9H). 
MS (EI+) m/z 535 (M+H) + . 

20 Step3 : 1-benzyl 4-fcrri-butyl 2-[5-(benzoyloxy>44iydroxy-6- 

(methoxycarbonyl) pyrimid1n-2-yl]-2-memylmperaa (C-43) 

OH 

.OCOPh 



I^^NCbz O 

25 1-benzyl 4-tert-butyl 2-[(Z)-aniino({ [(l£)-3-inethoxy-Hmemoxycarbonyl)-3- 
oxoprop-l^nyl]oxy}imino)memyl]-2-memylpiperazine-l,4^ (C-42) 
was dissolved in xylene and stirred at 155 °C for 8h. After evaporation of the solvent, 
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the residue was dissolved in pyridine and benzoic anhydride (1-5 eq) was added. The 
reaction mixture was stirred at room temperature over night, then pyridine was 
evaporated. The residue was diluted with AcOEt, the organic phase washed with HQ 
IN, dried (Na 2 S0 4 ) and evaporated. The product (G43) was purified by flash 
5 chromatography (eluent petroleum ether/AcOEt 70/30). 

'H-NMR (DMSOd6, 340K, 400MHz) 8 12.96 (bs, 1H), 8.11-8.04 (m, 2H), 7.79-7.73 
(m, 1H), 7.66-7.58 (m, 2H), 737-7.22 (m, 5H), 5.03 (s, 2H), 4.00-3.91 (m, 1H), 3.80- 
3.52 (m, 7H, at 3.75 (s)), 3.47-3.40 (m, 1H), 1.65 (s, 3H), 1.35 (s, 9H). MS (EI+) mh 
607 (M+H) + . 

10 Step 4: Methyl 5-{benzoyloxy>2-[4Ktert-b^ 

2-yl]^hydroxypyrinridme~4-carboxylate (C44) . 



BocN 



1-benzyl 4-rert-butyl 2-[5-{benzoyloxy)-4-hydroxy^memoxycaibonyl)pyrim 
yl]-2-memylpiperazine-l,4-dicarboxy]ate (C-43) was dissolved in AcOEt and 

15 hydrogenated at 1 ami on 10% (w/w) Pd/C over night After filtration of the catalyst, 
solvent was evaporated to give the crude tide compound (C-44) . 
'H-NMR (DMSOd6 + TFA, 340K, 400MHz) 5: 8.1 1-8.04 (m, 2H), 7.81-7.74 (in, 
1H), 7.66-7.58 (m, 2H), 4.22 (d, J = 14.4 Hz, 1H), 3.80 (s, 3H), 3.75-3.67 (m, 2H), 
3.63-3.44 (m, 2H), 332-3.24 (m, 1H) 1.68 (s, 3H), 138 (s, 9H) . 

20 MS (EI+) m/z 473 (M+H) + . 

Step 5 : methyl 2-[4Kfert-butoxycaiix>n^ 

dihydroxypyrimidine-4-carboxyIate (C-45) 

OH 

OH 
OMe 





BocN' 



Crude material methyl 5-(beiizoyloxy>2-[4-(tert-buto^^ 
25 2-yl]-6-hydroxypyriniidine-4-carboxylate (C-44) obtained in step 1 was dissolved in 
MeOH , and NaCNBH 3 (2.8 eq), AcONa (3.2 eq) and HCHO (37 % in EfeO, 4eq) 
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were added. The reaction mixture was stirred at room temperature. After 30% the 
solvent was evaporated and the crude solid (C-45) obtained washed with EtaO. 
MS (ET+) m/z 383 (M+H) + . 

Step 6: te/t-butyl 3-(4-{ [(4-fluorobenzyI)amino]cait)onyl }-5,6- 

dihydTOxypyrimidin-2-yl>3,4-dm (O 
46) 




Crude material obtained methyl 2-[4K^-butoxyc^onylH»2^^ 
y l]-5,6-dihydroxypYrimidine-4^ (C-45) was dissolved in MeOH zndp- 

10 fluorobenzylamine (5.0 eq) was added The mixture was refluxed till the consumption 
of the starting material was completed; then solvent was evaporated and the crude ^ 
solid (046) obtained washed with Et 2 0. 

MS (EI+) m/z 476 (M+H) + . 
Step 7 : 2^1>dimethylpiperazin-2-yI)^ 
15 dihydroxypyrimidiner4-carboxamide (C-47) 

OH 




6 

Crude material terf-butyl 3K4-{[(4-fluon>benzyl)ainino]carbonyl}-5,6- 
dihydroxypyrimidin-2^yl>3,4^ was stirred in 

DCM/TFA (1:1) for 1 hour. Evaporation of the solvent afforded the crude title 

20 compound (C-47), 

MS (EI+) m/z 376 (M+H) + . 

Step 8: N-(4-fluon>benzyl)-5,6-dft^^ 

yl)pyrimidine-4-carboxamide hydrochloride (C-48) (6). 
Crude material obtained in step 2^U^me%lpiperazm-2-yl^^^ 

25 5,6Kyhydrox>T)yrimidine^-cartx)xamide (C-47) was dissolved MeOH and EIbN (22 
eq) was added. Then NaCNBH3 (2.8 eq), AcONa (3.2 eq) and HCHO (37 % in H 2 0, 
4eq) were added The reaction mixture was stirred at room temperature over night 
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The reaction mixture was evaporated and the residue purified by preparative HPLC 
(C18, gradient of CH3CN/H2O + 0.01% TFA) to give the title product (048) as 
trifluoroacetate salt 

! H-NMR (CD3CN + TFA, 280K, 600MHz) 5: 7.50-738 (m, 2H), 7.13-7.07 (m, 2H), 
5 4.664.51 (m, 2H), 4.00-3.72 (m, 4.3H), 3.60-3.56 (t, /=12.7 Hz, 0.7 H), 3.49-3.44 (t, 
/=15J Hz, 1 H), 3.04 (s, 2H), 2.91 (s, 1H), 2.73 (s, 1H), 2.69 (s b, 2H), 2.05 (s,lH) 
1 .95 (2H obscured by solvent ). 
MS (EI+) m/z 390 (M+H) + . 



10 



EXAMPLE 8 
A^4-FIuc>iX)benzyl>5,6-dihydroxy-2-(l-methylpiperi 
carboxamide (D-2) , 

OH 

.OH 




k O 



15 




Methyl 5-{benzoyloxy)^hyaroxy-2-pipeTimV^ 
carboxylate (D-l)(prepared from l-[(benzyloxy)caTboDyl)]pipOTdine-2K^rboxylic 
acid by procedures similar to those set forth in Scheme A) was dissolved in the 

20 minimal amount of chloroform. To the stirred solution were added tetrahydrofuran, 
triethylamine (5 eq.) and methyl iodide (3 eq.), and the reaction was stirred at 40 °C. 
After 30 min, triethylamine (3 eq.) and methyl iodide (2 eq.) were added and mixture 
was stirred for 30 min at 40 °C. After evaporation of volatiles, the residue was taken 
up into tf-memylpyrrohdinone and treated with 3 eq. of 4-fluorobenzylamine at 95 °C 

25 for 15 min. The title product (D-2) was isolated as its trifluroacetate salt by RP- 
HPLC (CI 8, waler/acetonitrile with 0.1% of trifluoroacetic acid as eluant). 
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10 



'H NMR CDMSO d6, 400 MHz) 8 13.1 (bs, 1 H), 12.2 (s, 1 H), 9.45 (bs, 1 H), 934 (t, 
7=6.4 Hz, 1 H), 7.37 (dd, 7-5.6 Hz, 7=8.4 Hz, 2 H), 7.18 (t, 7=8.8 Hz, 2 H), 4.57 (d, 
7=6.4 Hz, 2 H), 4.05 (bs, 1 H), 3.61 (bd, 7= 12.4 Hz, 1 H), 3.52-3.50 (m, 1 H), 2.78 
(bs, 3 H), 2.16 (d, 7 = 13.6 Hz, 1 H), 1.92-1.80 (m, 2 H), 1.65-1.46 (m, 3 H). 
MSm6361(M+H) + . 

EXAMPLE 9 

N-(4-Huorobei^I>5,6-d^ydroxy-2-(morpbolin-4-ylmethyl)pyrimid^ 
carboxamide 

OH 




O 



Step 1 : 2-(I^emoxymemyl>WK^fluorobei^ 
carboxamide (E-2). 




To a solution of methyl 2^diethoxymethyl)-5,6Klihydroxypyrimi 
15 4-carboxylate E-l (prepared from diethoxyacetonitrile by procedures similar to those 
set forth in Scheme A) (1.0 eq.) in dry MeOH was added 4-F-benzylamine (3 eq.), 
stirring at reflux overnight Solvent was removed in vacuo and the solid residue 
washed with Et 2 0 and dried. This material dissolved in CHC1 3 was washed with 2N 
HC1, brine and dried over Na2S04- Evaporation of solvents gave E-2 as a brown 
20 powder. 
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*H NMR (300 MHz, DMSO-dt) 5 12.62 (bs, 1 H), 12.51 (bs, 1 H), 9.22 (t, J=6.2 Hz, 
1 H), 736 (dd, J=8.5, 5.7 Hz, 2 H), 7.14 (t, J= 8.9 Hz, 2 H), 5.12 (s, 1 H), 4.45 (d, J= 
63 Hz, 2 H), 3.71-3.41 (m, 4 H), 1.15 (t, J=7.0 Hz, 6 H). 
MS m/z 366 (M+H) + . 

5 

Step 2 : jy.{4AHuorobenzy!)-2-f^ 
(E-3). 




F 



A solution of E-2 in 100% fonnic acid was stirred at 50 °C for 1.5 
10 hours. Volatiles were removed in vacuo and solid residue triturated with Et20 
obtaining after drying E-3 as a white solid. 

'H NMR (300 MHz, DMSO) 5 13.19 (bs, 2 H), 9.62 (t, 7=6.3 Hz, 1 H), 9.41 (s, 1 H), 
7.40 (dd, 7= 8.5, 5.7 Hz, 2 H), 7.17 (t, 7=8.8 Hz, 2 H), 4.49 (d, 7=6.4 Hz, 2 H). 
MS m/z 292 (M+H) + . 

15 

Step 3 : iV-(4-Fluorobenzyl>5,6-dmydroxy-2-(morpholin-4- 
ylmeu3yl)pyrimi(nne-4-carboxamide (E-4). 

To a solution of E-3 in dry dichloroethane was added morpholine (1 
eq.), stirring at room temperature for 30 minutes. NaB(OAc>3H (1.4 eq.) was added 

20 and the reaction stirred at room temperature one more hour. Volatiles were removed 
in vacuo and solid residue purified by RP-HPLC on a C18 column, eluents 
water/acetonitrile + 0.1 % TFA, to give E-4 as its trifluoroacetate salt 
! H NMR (300 MHz, DMSOd6, 330 K) 8 9.05 (bt, 1 H), 738 (dd, 7= 8.5, 5.6 Hz, 2 
H), 7.15 (t, 7 =8.8 Hz, 2 H), 4.51 (d, 7=6.3 Hz, 2 H), 3.85 (bs, 2 H), 3.74 (t, 7 = 4.6 

25 Hz,4H),2.98(bs,4H). 
MS m/z 363 (M+H) + . 
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EXAMPLE 10 
#{4-FluoTobenzyl>5,6^ydroxypyrH^^ 



OH 




O 



5 

Step 1 : 44-Dmydroxy-6^meftoxycaibomyl)pyr^ acid 

(F-2). 

OH 




2-Ethoxycart»nyM^hydroxy^methoxycaibonyl)pyrimii 
10 1) [obtained from ethyl amino(hydroxyimino)ethanoate (Branco et at. Tetrahedron 
1992, 40: 6335) by procedures similar to those set forth in Scheme A] was suspended 
indioxane/THF2:l and IN NaOH was added. After 20 min the mixture was acidified 
with IN HC1, concentrated and filtered to give F-2. 

'HNMR (DMSO-ds, 300 K, 400 MHz) 8 13.10 (bs, 1 H), 11.11 (bs, 1 H), 3.82 (s, 3 

15 H). 

MS/n/z213(M-H)". 

Step 2 : Methyl 5,6^ydroxypyrimidine-4-carboxylate (F-3). 



OH 




O 



- 128- 



WO 03/035076 PCT/GB0ZAM742 



A solution of F-2 in HC1 IN was stirred for 6 hours at 90 °C. The 
reaction mixture was filtered and the solid washed with HC1 IN. Evaporation of the 
filtrate afforded F-3 as a solid. 

! H NMR (DMSO d* 300 K, 400 MHz) 5 7.75 (s, 1 H), 3.82 (s, 3 H). 

5 

Step 3 : #^4-HuorobenzyI>5,6-d^ (F-4). 

F-3 was dissolved in DMF and 4-fluorobenzylamine (3 eq.) was added. 
After 2 hours at 90 °C the mixture was evaporated The title product F-4 was purified 
by preparative HPLC (C18, 5um, gradient of CH 3 CN/H 2 0 + 0.01% TFA). 
10 ! H NMR (DMSO cfc, 300 K, 400 MHz) 8 12.72 (bs, 1 H), 12.54 (bs, 1 H), 9.48 (bs, 1 
H), 7.77 (s, 1 H), 736 (t, /=8.0 Hz, 2 H), 7.14 (t, J =8.8 Hz, 2 H), 4.43 (d, /=6.3 Hz, 2 
H). 

MSm/z262(M-H)". 

15 EXAMPLE 11 

2-{4-[({ [(2-chlorophenyl)sulfonyl]amino}c^^ }-N-(23- 
dimethoxybenzyl>5,6^hydroxypyrimidine-4 caiboxamide 




Stepl : Methyl 2-{4-[({ [(2^hiorophenyl)sulfonyl]amino}(^onyl)amino]- 
20 thien-3-yl}-N-<23-dimethoxybenzyl) -5,6-dihydroxypyrimidine^ 

caiboxylate (G-2). 
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OH 

.OH 



och 3 




A solution of methyl 2^4-aminothien-3-yl)5,6dihydroxypyrimidine-4- 
caiboxylale tiifluoroacetate (1 eq.) G-l (obtained from the deprotection of the 
corresponding Boc protected compound) and 2-chlorobenzensulfonylisocyanate (1.02 
5 eq. ) in pyridine was stirred at room temperature for 12 h. Pyridine was removed by 
concentration under reduced pressure. IN HC1 was added to the residue and die. , 
resulting solid was collected by filtration. The solid was triturated with H2O and then 
Et20 to give the title conmound. 

1H NMR (400 MHz, DMSO) 8 13.17 (bs, 1 H), 11.70 (bs, 1 H), 10.91 (bs, I H), 
10 10.80 (bs, 1 H), 835 (d, / = 3 35 Hz.lH), 8.11 (d, /=733 Hz, 1 H), 7.77 (m, 2 H), 
7.63-7.57 (m, 1 H). 7.58 (d, /=3.35 Hz, 1 H), 3.88 (s, 3 H). 
MS m/z 485 (M+H) + . 

Step 2; 2-{4-[({[(2-cMorophenyl)sulfonyl]animo} 
15 N^23-dimemoxybetizyl>5,6-dihydroxypyrinri 

(G-3). 

A solution of G-2 (1 eq.) and 23-dimetooxybenzylaniine (1 eq.) in 
DMF was stirred at 50°C for 12 h. DMF was removed by concentration under 
reduced pressure. IN HC1 was added to the residue. After filtration a solid was 
20 obtained which was triturated with water and then Et 2 0. The tide product G-3 was 
obtained by HPLC purification (Nucleosil, gradient: MeCN/HzO 30%-90% in 10 min) 
to give the title compound as a solid. 

1H NMR (400 MHz, DMSO) 5 13.03 (bs, 1 H), 12.65 (bs, 1 H), 1 1.60 (bs, 1 H), 9.47 
(bs, 1 H), 9.20 (bs, 1 H), 8.11 (d, J = 7.88 Hz ,1 H), 8.05 (m, 1 H), 7.68 (m, 2 H), 7.59 
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(m, 2 H), 7.07 (app. t, 7= 7.94 Hz, 1 H), 6.96 (m, 2 H), 4.57 (s, 1 H), 4.56 (s, 1 H), 

3.80 (s, 6 H). 

MS/n/z620(M+H) + . 

EXAMPLE 12 

A^4-fluorobenzyI^ 
dicarboxamide 



OH 




O O 



2-EmoxycarbonyM,5-dmydroxy-^^ (F- 
10 1) was dissolved in DMF and 4-fluorobenzylamine (2.1 eq.) added After stirring for 
5 h at 90 °C, a further addition of 4-fluorobenzylamine (0.61 eq.) was done and the 
mixture was stirred at the same temperature overnight- To this rxiixture, containing 
;\^4-fluoTobenzyi>2^m^ (H- 
2), 2-picolylamine (3 eq.) was added and the reaction was stirred at 90°C for 3 h. The 
15 product was purified by preparative RP-HPLC (gradient of CH 3 CN/H 2 0 + 0.01% 
TFA), to give the title compound (H-3) as its tafluoroacetate salt 
! H NMR (DMSO-d*, 300K, 400 MHz) 5 12.90 (bs, 1 H), 12.74 (bs, 1 H), 9.81 (t, J= 
6.7 Hz, 1 H), 9.74 (t, 7= 6.7 Hz, 1 H), 8.54 (d, 7=4.8 Hz, 1 H), 7.82 (t, 7-6.9 Hz, 1 
H), 7.40-730 (m, 4 H), 7.18 (t, 7=8.8 Hz, 2 H), 4.61 (d, 7=6.4 Hz, 2 H), 4.56 (d, 7=6.4 

20 Hz,2H). 

MSm/z398(M+H) + . 

EXAMPLE 13 

2Kl-berrzoyl-23^ydro-l^^ 
25 aUhydroxypyriirudme-4^arboxarmo^ 
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Step 1 : Preparation of Compound 1-2 

OH 




OCH 



'3 

Ha/Pd/C <' 



Cbz 



1-1 



OH 




OCHg 



Compound 1-1 (prepared from indoline-2-carboxylic acid by protection 
5 of the nitrogen and following procedures similar to those set forth in Scheme A) was 
dissolved in MeOH/EtOAc (1:4) and hydrogenated at atmospheric pressure on 10% 
Pd/C overnight, crude product 1-2 was obtained after filtration and evaporation. 



Step 2 : 



Preparation of Compound 1-3 



10 




±.OCOPh 

. N< Jy>cH, 



Ph 

Crude product 1-2 was dissolved in THF, followed by pyridine (8 eq.), 
and PhCOCl (4 eq.). Crude product 1-3 was obtained after being stirred at room 
temperature overnight and solvent evaporation. 
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10 



Step 3: 2^1-benzoyl-23^ydro-l^indol-2-yl>//-<4-fluorobenzyi>-5,6-' 

dihydroxypyrimidine-4-caiboxamide (1-4). 

The crude 1-3 dissolved in DMF and 4-fluorobenzylamine (4 eq.) 
added. The mixture was stirred at 90°C for 4 hours. The tide product 1-4 was purified 
by preparative RP-HPLC (C18, gradient of CH3CN/H2O + 0.01 %TFA). 
'HNMR (DMSO dfo 340 K, 300 MHz) 5 12.63 (bs, 1 H), 11.92 (bs, 1 H), 8.26 (bs, 1 
H), 7.45-6.96 (m, 13 H), 5.38 (dd, J= 4.5 Hz, /= 10.0 Hz, 1H), 4.48-436 (m, 2H), 
3.60 (dd, J = 10JHz,/= 16.4 Hz, 1 H), 3.19 (dd, /=16.4 Hz, J=4A Hz, 1 H). 
MS m/z 485 (M+H) + . 

EXAMPLE 14 

M<4-fluorobenzyl)-5,6-dihydroxy-2-[l-(pyridin-2-ylcaibonyl)-lA3,4- 
tetTahydroquinolm-2-yI]pyrimidme-4-carboxamide 

OH 




15 Step 1 : Preparation of Compound 1-6 
OH 




OCOPh 



'N COOMe 



OCOPh 




The benzoyl protected pyrimidine 1-5 [prepared from 
tetrahydroquinoline-2-carboxyhc acid (Robl et al, Tetrahedron Letters, 1995, 36, 
1593) by protection of the nitrogen and following procedures similar to those set forth 
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in Scheme A] was dissolved in EtOAc and hydrogenated at atmospheric pressure on 
10% Pd/C at room temperature overnight 1-6 was obtained after filtration and 
evaporation of the organic solvent 

5 Step 2 : Preparation of Compound 1-7 



OH 




The residue was dissolved in dichloromethane and picolinic acid (1.1 
eq.), H3^methylaminopropyl>3^ylcarbodiimide hydrochloride (1.3 eq.), 
hydroxybenzotriazole (13 eq.), and diethylisopropylamine (1.3 eq.) were added 
10 Further additions of the reactants were made until complete consumption of the 
starting material. Mixture was evaporated to give crude 1-7. 

Step 3 : AK4-fluorobenzyl>5,6-dihydro 
tetrahydnxjuinolm-2-yl]pyri^ (1-8) 
15 The crude 1-7 product was dissolved in MeOH and 4- 

fluorobenzylamine (3 eq.) was added The reaction mixture was refluxed overnight 
The product was purified by preparative RP-HPLC (CI 8 gradient of CH3CN/H2O + 
0.01% TFA), to give 1-8 as its trifluoroacetate salt 

■H-NMR (DMSO-de, 400 MHz, 340 K) 8 12.65 (bs, 1 H), 1 1.81 (bs, 1 H), 8.37 (d, / = 
20 4.4 Hz, 1 H), 7.92 (bt, 1 H), 7.82 (t, /= 7.0 Hz, 1 H), 7.54 (d, J = 7.6 Hz, 1 H), 7.38 
(t, /= 5.4 Hz, 1 H), 7.27 (t, /= 5.4 Hz, 2 H), 7.14-7.10 (m, 3 H), 6.91 (t, J = 6.7, 1 H), 
6.70-6.50 (m, 2 H), 5.45 (t, 7 = 7.2 Hz, 1 H), 4.45-435 (m, 2 H), 2.70-2.80 (m, 2 H), 
2.05 (bs, 1 H), one proton obscured by DMSO 
MS m/z 500 (M+H*). 

25 

EXAMPLE 15 
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2-Benzyl-AK4-fluorobei^ 
cacboxamide 




O 

Step 1: Methyl 2-benzyl-5-[(rert-butoxycaii)onyl)oxy]^2^orpholin-^ 

5 ylethoxy)pyrimidine-4-carboxylate (N-2) 




O 

To a stirred solution of methyl 2-benzyl-5-[(t€rr-butoxycaiix)n>d)oxy]- 
6-hydroxypyrimidine-4-caiboxylate (N-l) (prepared from B-5 in Example 3, Step 1 by 
protection of the 5-hydroxyl group with pi valoyl chloride using a procedure similar to 

10 those set forth in Example 6, Step 2) in THF, CsCO, (2 eq.) and 4-(2- 

chloroethyl)morphoUne (1.5 eq.) hydrochloride were added and mixture reacted at 60 
°C for 1 h. Further addition of 4K2-chloroethyl)morpholine (1 eq.) allowed the 
complete consumption of starting material after 2 h. The mixture was then allowed to 
cool to room temperature, poured into EtOAc, extracted with brine, dried (Na2S0 4 ), 

15 filtered and concentrated. 
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Step 2: 2-Benzyl-/^44]uorobe 

ylethoxy)pyrimi(line-4^rboxamide (N-3) 

The oily residue containing N-2 was taken into DMF and treated with 
3 eq. of 4-fluorobenzylamine at 90 °C for 1 b. Hie tide compound (N-3) was isolated 
5 as its trifluoroacetate salt by RP-HPLC (C18, water/acetonitrile with 0.1% of TFA as 
eluant). » 

J H NMR (DMSO-*, 400 MHz) 8 12.15 (bs, 1 H), 9.95 (bs, 1 H), 9.75 (t, 7=6.4 Hz, 1 
H), 738 (dd, 7=8.5 Hz, 7=5.7 Hz, 2 H), 734-7.27 (m, 4 H), 723-7.14 (m, 3 H), 4.67 
(bs, 2 H), 4.49 (d, 7=6.4 Hz, 2 H), 4.07 (s, 2 H), 4.00-3.90 (m, 2 H), 3.70-3.40 (m, 6 
10 H), 3.25-3.10 (m, 2 H). 
MS/n/z467(M+H*). 

EXAMPLE 16 

A^4-flu<robeiizyl>5,6^ 
carboxamide 



15 




Step 1: 



To a stined solution of 2-[l-(dimethylairuno)-l-methylethyl]-^4-fl 
dihydroxypyrimidtoe-4^aiboxanude hydrochloride (prepared as described in example 
20 4) in NMP an excess of morpholine (10 eq.) was added and mixture was stirred over 
night at 100 °C. After cooling to room temperature, title product was isolated by RP 
HPLC (MeCN/H 2 0 containing 0.1% TFA as eluant). 

'H NMR (DMSOd*) 5 1233 (bs, 1 H), 9.41 (t, 7= 6.0 Hz, 1 H), 7.39 (dd, 7= 8.6 Hz, 
7 = 5.5 Hz, 2 H), 7.19 (t, 7 = 9.1 Hz, 2 H), 4.56 (d, 7 = 6.0 Hz, 2 H), 3.88 (bs, 2 H), 
25 3.29(bs,2H),L68(s,6H). 
MS™/z(M*+l)391 

Tables 1 to 25 below list compounds of the present invention which 
have been prepared. The Tables provide the structure and name of each compound, 
30 the mass of its molecular ion plus 1 (M+) or molecular ion minus 1 (Mi as 
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determined via HAMS, and the synthetic scheme employed to prepare the 
compound. When the compound was prepared as a salt, the identity of the salt is 
included with the compound name. The synthetic scheme identified as "A*" in the 
Tables is identical to Scheme A above, except for an additional deprotection step to 
5 remove Boc, Cbz, or benzyl present from the substituent in the 2-posiuon of the 
pyrinridine ring. 
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Table 1 



Exp 


Structure 


Name 


M+ 


Scheme 


1 




N-benzyl-5,6^ydroxy-2-thicn-2n 
ylpyrimidine-4<arbox2mide 


328 


A 


2 




r4^dobcxyl-5,6-dihydioxy-2-tfricii 
2-ylpyrimidiD^-4-carbox amide 


320 


A 


3 


6 


5,6-<fibydroxy-N-<pyridii>-2- 
ymicmyI>-2-tfiicn-2-ylpyrmiidine-4- 
carboxamide (HQ salt) 

i 1 


329 


A 


4 




5,6<lihydroxy-2-thico-2-yl-N-[2- 

(triflucHomcthyObcnzyljpyrimidmc- 

4-carboxamide 


396 


A 


5 


^^^^ 


5,6-dihydroxy-2-lhicii-2-yl-N-{3- 

(ulfluoiDnicmyObeiizyQpyrimidme- 

4-carboxamide 


396 


A 


6 




5,^iihydrox7-hK4-mctboxybcnzyI] 

2-drico-2-ylpyrimidinc-4- 

carboxamide 


358 


A 


! 7 




N-<2-bfonK>beozyI)-5 > 6-<lihydroxy-2 
thien-2-ylpyrimkiiDC-4-caiix)xami^ 


407 


A 


8 


OH 


5,6-dihydroxy-N-(pyridiD-4- 
ylmcmyI)-2^co-2-ylpyrmiidiDC-4- 
carboxamide (HQ salt) 


329 


A 
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9 




o 


? 


5,6-dihydroxy-N-(2-mctboxybcazy5 
2-thi ca-2-yipyrimidmc-4- 


358 


A 


10 




OH 

O 


? 


N^6-dinactboxybcnz3i>5,6- 

dihydioxy-2-thkaH2-ylpyrinridSne-4- 

carboxamide 


388 


A 


11 




N-(2^dimcthoxybcozyI)-5,6- 

dihydroxy-2^thico-2-ylpyriinidfin^ 

carbcwamide 


388 


A 


12 




OH 

mV™ f 
o 


? 


5,6-dibydroxy-N-{2-ineihyIbenzyi>- 

2-thieD-2-ylpyrimidiiie-4- 

carboxamide 


342 


A 


13 






^ 1 


N^4-dichJorc>-6-mcthylbcnzyl}- 

5,6~dUfoydroxy-2-thia>-2- 

ylpyrimidinc^4-carboxainidc 


411 


• A 


14 




OH 




N-<2-fluorobeiizy I)-5 ,6~dihydroxy-2 
tidca>2-ylpyriiniduiCH4-caiboxamide 


346 


A 


15 








5,6-dihydn>xy-2-thicD-2-yl-N-{4- 

(trifluixomcthyObcazyI}pyrimidine- 

4-caiboxamidc 


396 


A 


16 








N-(l,l^biphcnyl-2-ylmetbyl>-5 t 6- 

dihytoxy-2-thien-2-ylpyiiiDidxne-4- 

caiboxanride 


404 


A 
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17 


OH 

YJi o 


0 


tbiadiazol-^yI)bcnzyI}-2-thicn-2- 


412 


A 


18 


OH < 

<J T 1 




N-(2^iichlorobcnzyI)-5,6- 

dihydfoxy-2-tMa>-2-y^pytimi<fiDO-4- 

carboxamide 


397 


A 


19 




N^^oro^flnorobcnzyi)-5,6- 

dihydioxy-2rthiai-2-y^xyriim(fiDe^ 

caiboxamidc 


380 


A 


20 




N-<3^oro^mctbyEbcnzyI>-5,6- 

dihydioxy-2-tbica-2-ylpyiimidiD&4- 

carboxamkle 


376 


A 

, » 


21 




hH2>dichlorobcnzyl>5,6- 

dihydroxy-2-thiCT-2-yipyrimjdiBC-4- 

carfooxaimde 


397 


A 


22 




5,6-dihydroxy-2-thien-2-yl-N-{2- 

(trifliiOTomeJhoxy)to 

e-4-carboxamidc 


412 


A 


23 


OH 


5,6-<lihydraxy-N-[2- 

(mctby]thio)bcazyri-2-tiiicn-2- 

yfpyrimidiiK>4-carboxaniidc 


374 


A 


24 




5,6-dihydroxy-N-<3-phcDylprop-2- 

ynyl>2-thien-2-ylpyriinidinc-4- 

carboxamide 


352 


A 
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25 


OH 


5,6-dihydroxy-N-pfOi>-2-ynyl-2- 
ihien-2-^jyriiiridine-4-€ailxsxaniide 


276 


A 


26 


jT 


o 


5,6-dibydrQxy-hH24iydroxypbciiyI) 

2-tirici>-2-y!pyiimiciint>4- 

carboxanride 


330 


A 


27 




OH 


N-( l-bcD2ofurai>>2-yIii)etfayI>5,6- 

dihydioxy-2-tiDai-2-ylpyriiiiidine^ 

carboxannde 


368 


A 


28 






N^3^oio4-fliiorobeiizyI)-5,6- 

dihydn)Xy-2-tiik»-2-ylpyrimidiiH^ 

carboxanridc 


380 


A 


29 


ji 


oh a 


N-<3>^ichk)iobaizyI)-5 t 6- 

dihydroxy-2-thiea-2-ylpyriiiiidiD&4- 

carboxaimdc 


397 


A 


30 


Cj 


OH 


N^2,5-dimedioxybaizyl>-5,6- 

dihydn>xy-2-tteco-2-ylpyTimidme5K4- 

cafbaxanddc 


388 


A 


31 




O 


N-<2><iihydn>-l-bcnzofuian-5- 
ylmclhyI)-5,6^ihydroxy-2-tliica-2- 
ylpyrimidmc-4-carboxami de 


370 


A 


32 


o 


H 

u 


N-(2-chlOTO-6-phcnoxybcnzyI)-5,6- 
dihydtoxy^-thko^-ylpyrimidme^ 
carboxamidc 


454 


A 
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33 




N-(U^ipbenyletfiyI>-5,6. 

d2iydtoxy-2^thien-2-ylpyriinidine-4- 

carboxamide 


418 


A 


34 




dihydroxy-2-thico-2-ylpyrimidiiK>4- 
carboxamide 


404 


A 


35 


%J 8 k 


N^23-<limcthylbciizyI)-5,6- 

dihydioxy-2^cD-2-ylpyriinidiDCH4- 

carboxamide 


356 


A 


36 


o o 


N^-<hlofO-6-iiicdiyIbcnzyl>5 t 6- 

dUjyciroxy-2-tiricn-2-ylpyrimidiiie-4- 

carboxanude 


376 


A 


37 


i 


5,6-dihydmxy-N-(pyridiii-3- 
ylmc^yI)-2-lhico-2-ylpyrimidiDC-4- 
carboxanride (HQ salt) 


329 


A 


38 




5.6-dihydioxy-2-thiai-2-yl-N-[3- 

(trifluoromctboxy)bcozyl]pyrimidm 

c-4-carboxamidc 


412 


A 


39 




N-p-fluOTO-5- 
(triflooromcihyl)bcn2yrh5,6- 
dibydroxy-2-thicii-2^ylpyTiniidin<>4- 
carboxamide 


414 


A 


40 


OH J 


N-[2-fluoro-5- 
(trifluoromctbyl)bcnzyl>-5,6- 
dihydroxy-2-tbien-2-ylp>riinidin<>4- 
carboxamidc 


414 


A 
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41 




N-(3,5-^iflnorobcnzyl)-5,6- 

dihydroxy-2-thicn-2-ylpyrimidinc-4- 

carboxamide 


364 


A 


42 




N^4^iilOTt>-2-fliiorobcnzyI>-5,6- 

dihydix>xy-2-tiiieo-2-ylpyiimidinc^ 

carboxamide 


380 


A 


43 




5 ? 6-<fihydroxy44-<3~iactboxy benzyl] 
carboxamide 


358 


A ; 


44 




N-[4-fhK»o-2- 

(trifluoromctbyDbeazyO-S^ 
dihydroxy-2-tbicn-2^ylpyrimjdinc^ 
carboxamide 1 


414 


A 


45 




N-(3^orobeazyl>-5,6-dihydroxy-2 
ttncn-2-yIpyrimicfine-4-caiboxainidc 


362 


A 


46 




N^-<ailorobcnzyJ>5,o-ainyaroxy-z 
thu^2-ytpyrimklm&4<aiboxaxmde 


J*X£. 


A 

A. 


47 




5,6-dihydroxy-NKl-phenylpropyI>-2 
tbk^2-ylpyiimidinc-4-carboAainide 


356 


A 


4S 




N-[4-fluoro-3- 
(trifluoromcthyl)benzyIl-5,6- 
dibydroxy-2^cD-2-ylpyrimidinc-4- 
carboxamide 


414 


A ! 
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49 


'V ■ 


benzyl 2-{4- 

[(benzylamiiK))cart)OTyO-5,6- 
dmydroxypyriimdin-2-yl)Aiai-3- 
y Carbamate 


477 


A 


50 




N-<23-dibydn)-lH-indcn-2ryI>-5 t 6- 
dihydroxy-2^thicn-2r-ylpyrimidmc^ 
carboxamide 


354 


A 


51 


\J o 


NK3-ftiorobcnzyI>5,6-dihydroxy-2 
dricn-2-y^ynimdino-4-caitx>xaim^ 


346 


A 


52 


OH 


5,6-<libydroxy-N-<4-hydxoxy-3- 

mctboxybcnzyI>-2-thico-2- 

ylpyrimidinc-4-<aitx)xaiiiidt 


374 


A 

* 


53 




N-(3,4-<iichlorobciizyI)-5 f 6- 
dihydroxy-2-clriciH2-ylpyrimidiDe-4- 

carboxamide 


397 


A 


54 


OH 


N-<4-fluorobcacyl>-5,6^ihydroxy-2 
flricn-2-ylpyiMcfine-4-caiboxainidc 


346 


A 


55 




5 6-dihYdroxY-N-(3-nitrobcnzyI>2- 
thico-2-ylpyrinridinc^4-<^rboxaiiri^ 


373 


A 


56 




N-(2,4-dich3oiobeozyl)-5,6- 
dihydjoxy-2-tHen-2-ylpyrimidine-4 

carboxamide 


397 


A 
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K*7 


OH 


^,4-difluorobcazyI>5,6- 
fihydroxy-2-ducD-2^ylpyiimid5n&4- 

arbox amide 


364 


A 


58 




5,6-dihydroxy-2^hieii-2-yl-N-<2,4 f 6 

trimtAoxybcazyI)pyniiiiau"^ 

suboxamide 


418 


A ; 


59 


OH 


5,6~cfihydn>xy-N-(l- 

naphthylmctiiyI>-2-tbka>-2- 

ylpyriinidiiie-4-carboxflniidc 


378 


A 


60 


m CH, 
OH | ^ 


^3,4-din>ed)Oxybcn2yI)-5,6- 
dihy^xy-2-thicii-2-ylpyiimjdine-4- 

carboxamidc 


388 


A 


61 


OH 


N-(2,6-difluorobcnzyl>5,6- 
dihydroxy-2-thico-2-ylpyriimdin<>4- 

carboxamidc 


364 


A 


62 


T I 


N^24-difluorobcnzyl)-5 f 6- 

dmydroxy-2-tmcn-x-yipyi'''''"' 1 "-'^^ 

carboxamidc 


364 


A 

A 


63 




N-<4-chIorobeazyl>-5,6^1ihydroxy-2 
ttri(^2-ylpyrimidiiK>4-carboxami^ 


362 


A 


64 




N-<2,4-difluorobcnzyI>-5 f 6- 
dmydroxy-2-tttcn-2-ylpyrmiMlmc-4 

carboxamidc 


364 

\- 


A 



-145- 



WO 03/035076 



PCT/GB02/04742 



65 






5 l 6-<fihydn)xy-2-thiaj-2ryl-N-<3,4 r S 

triinctiioxybcnzyI)pyriimdi^^ 

carboxamidc 


418 


A' 


66 




[s|^,5-<iiincthoxybaizyI>-5,6- 

dihydroxy-2-tiiicii-2-yIpyrimidi^ 

caiboxanridc 


388 


A 


67 






5,6<fihyd^oxy-NK4-mcthyIbcai2y!)- 

2-tttc»-2^ylpyrimidroc-4- 

carboxamide 


342 


A 


68 


\J 


OH 

s \ 


m _/7 -r- thnx vbcazvIV5 ,6-dihydroxy- 
2rtirien-2^y1pyrimidH»-4~ 
carbox amide 


372 


A 


69 




OH 

X .OH 

o 


5 f 6-dihydroxy-2-tiricn-2-yl-N-(&ictt 

2rylmclhyI)pyrimidiiK>-4- 

carboxamidc 


334 


A 


70 




N-bcnzyl-2-[H{[(2- 
dikrobenzyI)amino]carbonyl } 
amino)fliic&-2ryIJ-5,6- 
dihydroxypyrinudine-4- 
carbaxamide 


08 (M- 


A 


71 




N_(23-dihydn>- lH-iBdeo-l-yI)-5 f 6- 
(ffliydraxy-2-dricn-2-ylpyrimidiDC>4- 

carboxamide 


354 


A 


72 


0 


O CH, 


N-{K3-furyI)ctbyD-5,6-dihydroxy- 

2-thicn-2-ylpyrimi(fiDe-4- 

carboxamide 


332 


A 



.146- 



WO 03/035076 PCT/GB02/04742 



73 




v .OH 
O 




N-( 13-baizodkaoI-5-jlnetbyI>-5,6- 
dihydroxy-2-tbico-2-ylp^iiimd5ne-4- 
carboxamide 


372 


A 


74 




OH 




j f o-aiDyaroxy-rHi i^^vw-**,^- 
«hydio«m-lA4-«riazioI-3-yOethyI} 
2-ttoen-2-ylpyrinri<im»4- ' 
cafboxamidc 


349 


A 


75 




! Y° H 

o 




S.e-dihydroxy-hHl.S-tliaazol-S- 

yhnctfayI>-2-^en-2-yli)>mnMd&ie^ 

caiboxamide 


335 


A 


76 


°w s Y 


0 




5 T 6^ydroxy-NK2-iMllK)xybenzyI) 

2^5-iiitiot!iiciH2-yI)pyiimklin<>4- 

caiboxamide 


403 


A 


77 


o , 


OH 

o 




N-bcnzyl-5,6-dihydn>xy-2<5- 
nitrothien-2-yl)pyriinidicK5-4- 
carboxamidc 


373 


A 


78 




OH 

o 




NK3-chloro-4-nielhyIbtazyI)-5,6- 

dihydroxy-2-(5-nJtn>tfai£»-2- 

yl)pyninidiiiD-4-carbo3UjnD(lc 


421 


A 


79 




0 




N-benzyl-5,6^ydioxy-2-(5- 

n*-thylthien-2-yI)pyriirBdme^ 

carboxamide 


342 


A 


80 




O 




N^2,4^JinH5dioxybcnz3fI>5,6- 

dihydroxy-2^thico-2-yLpyriiiiidiii&-4- 

carboxamide 


388 


A 



-147- 



WO 03/035076 PCT/GB02/04742 



R1 




N~[3^4ris(tiifluortMiK^yl)benzyI]- 
5,6-<ffliyaroxy-2-tbieo-2- 


464 


A 


82 




5,6-dibyaroxy-r , K lH-maoJ->- 
carboxanride 




A 


83 




N-[l-<2-fiiiyI)cthyQ-5,6-dihydroxy- 

2-thjen-2-ylpyrimidiiie-4- 

carboxamidc 


332 


A 


84 




5,6-dihydn)xy-N-Cisoxazol-3- 

y lmethy I)-2-thi ra-2-y lpyrimidine-4- 

carboxamide 


319 


A 


85 




5.6-dihydroxy-N-[(4-mcthyHA5- 
oxadiflzol-3-yI)inetbyI}-2-thica-2- 


334 


A 


86 




5,6-dihydioxy-N-(quiDoIni-3- 

ylmctbyI)-2-thjexi-2-ylpfyrimidiDer4- 

carboxamide 


379 


A 


87 




NKl-ten2o&iai-3-ylmediyI>-5,6. 

dihydroxy-2-tMci>-2-yfpyrimidinc^ 

carboxamkle 


384 


A 


88 




5,6~dihydroxy-N-{ lH-rodoV2- 

ylmethyI>2-tliien-2-ylpyrimidiDe-4-- 

carboxanride 


367 


A 



-148- 



WO 03/035076 



PCT/GB02/04742 



89 


OH 


5 f 6-aihydroxy-N-(13-tfiiazol-2^ 

ylmcAyI>-2-<hico-2-ylpyriimdinc^4- 

carboxandde 


335 


A 


90 


\j T 




5,6Hfihydroxy-N-^inidazo[l^- 
a]pyridii>-2-yImctbyI>-2-thicn-2^ 


368 


A 


91 


<J I 




N-{(U3-dimcdiyl-IH-pyra2oM- i 
yI)n^yl>5,6^ydroxy-2-thit&-2- 
yJpyrimidiDC-4-cartjoxamide 


346 


A 


92 


OH 




N-Kl-bcnzothico-2-yhnctbyI)-5.6- 

dihydroxy-2-diiciH2-ylpyriniidine-4- 

carboxamide 


384 


A 


93 




O 


5,6-dihydn>xy-N-t(5-phcayH3,4- 
oxadiazoI-2-yI)roctbyI}-2-thiea-2- 
ylpyrimidii>e>4^ajboxaimde 


396 


A 


94 




N-<3-chloro-2-TOctbyIbcnzyI)-5,6- 

dihydioxy-2-thiciH2-ylpyrimidme-4- 

caiboxanride 


376 


A 


95 


OH < 




NK5^Jom-2-mcJbyIbcnzyl>5,6- 

dihydroxy-2r^e^2-ylpyrimidinCH4- 

caiboxaimde 


376 


A 


96 


OH 


N-{4-chJora-2-iDCtbyIbeozyl>-5,6- 
dihydroxy-2-thicD-2-ylpyrimidiiie-4- 
caibox amide 


376 


A 



-149- 



WO 03/035076 



PCT/GB02/04742 



97 




^2,5-dimcdiyIbenzyI>-5 t 6- 

dihyd^xy-2-thien-2:j1pyriiiridme-4- 

carboxanride 


356 


A 


98 




h^2,4-dimetbylbcxizyi>-5,f5- 

dihydroxy-2-thie»-2-yIpyrimidinc-4- 

carboxanride 


356 


A 


99 




N-(3,4-dimethyIbcnzyI)-5,6- 

dihydroxy-2rtbiea-2-ylpyrimidtoo^ 

carboxanride 


356 


A 


100 


OH CNraJ 


N-[(lR>-23-<lihydro-lH-indcD-l-yI] 
5,6-dihydroxy-2-thieD-2- 




A 


101 




N-C2-fmyUncthyl)-5 t 6-dihydroxy-2- 
thico-2-ylpyriinidine-4-caiboxaimde 


318 


A 


102 




5,6-dihydroxy-N-<l-phcnylethyI)-2- 
thici>-2-ylpyriinidiDCr4-caiboxffliride 


342 


A 


103 


SJ Ik 


5,6-dihydroxy-N-[(lS>-l- 
phcaylctbyQ-2-tirieD-2-ylpyiiniidiiic> 

4-carboxamide 


342 


A 


104 


OH Cttorf 
\J O CM, 


5,6^fihydroxy-N-I(lR)- 1 - 

phcnylctbyl^2-tbicn-2-ylpyriinKline^ 

4-carboxamide 


342 


A 



-150- 



WO 03/035076 



PCT/GB02/04742 



105 




methyl 4<{ [(5 : G dihydnncy-2-tfiiai- 
2-ytpyrimidii>-4- 

yI)carbony l]amiuo } ^jcthyI)bcazoate 


386 


A 


106 






h^3-broinobeiizyi)-5,6-<tihydroxy-2 
thia^2r-ylpyriinidiae-4Haibcaaini^ 


407 


A 


107 




N-(4-broiDobeozyI>5 f 6-dihydrDxy-2 
thico-2-ylpyriinidiii©-4-cartxaamidc 


407 


A 


108 




0 


5,6-dihydiDxy-N-[4- 

(rocthykalfDoyl)bcozyI>2-thieo-2- 

ylpyrimidine--4-carboxamidc 


406 


A 


109 




o \/ 


5,6Kiihydioxy-N-{ 1 ,23.4- 

tctnui y otronap n 11121100- 1 -yij- £-uiic*ii 

2rylpyriinidinc-4-carboxaiDjdc 


368 


A 


t 1A 
III/ 


OH CIM 


N-(( 1 SV2><lihydro- lH-indco- 1 -y 1} 
5,6-<Hhydroxy-2-lhicn-2- 

yjpyri mid mr.-4-caiiX)Xamidc 


354 


A 


111 




o 


5,6-<fihydroxy-2-thici>-2-yl-N-{ [6- 
(trifluoromclby I)pyridin-3- . 
yljmctfayl }pyrimidm©-4- 
carboxaraidc (HO sail) 


397 


A 


112 




o 


N-Kl^Umethyl-lH-pyra 201 - 4 - 
yI)rot^yn-5,6-dihydroxy-2-<faicii-2- 

yIpyrimidinc-4-carboxamidc 


346 


A 



-151- 



,_ A ^ PCT/GB02/04742 
WO 03/035076 



113 


OH 

or i 




5,6^ydroxy-N-[(3-metbylisoxa2oI 

5-yDnH^yl>2-thien-2-y^ 

4-carboxamidc 


333 


A 


1 1A 

114- 






NK23-diiiK5dK)xybeiizyl)-5-hydioxy 
6-mctbc«y^2-tlDcn-2-ylpyiimidnie-4 
caiixjxanride 


402 


A 


115 


\f I 


xo 


N-< 1 3-bcozodioxol-5-yhiic*iiyI>-5- 

hyd^oxy-6-mEtboxy-2rdricn-2- 

y^jyriniidino-4-caiboouimde 


386 


A 


116 


rvi 

VJ o 




N-<4-flooTobenzyI>5-hydroxy-6- 

nictboxy-2-thien-2-ylpyriimdinc-4- 

carboxamidc 

t 


360 


A 


117 




F ! 


N-(2,4-<JifluorobenzyI>-5-hydroxy-6 

mcthoxy-2-thicfl-2-ylpyriniidiiie-4- 

carboxamide 


378 


A 


118 




XT" 


4-(| [(5,6-dihydroxy-2-thicn-2- 
ylpyrimidiD-4- 

yI)caibony Qamiiip }mdhyDbaizotc 
acid 


372 


A 


119 




N-[3-(3-acctylphcayI)prop-2-yny1)- 

5,6-dihydroxy-2-tfrico-2- 

ylpyrinridine-4-caihoxainidc 


394 


A 


120 


jfc 

vJ I 




5 t 6-dihydroxy-N-phcayU2-thien-2^ 
ylpyriniidin^4-carboxaiiiidc 


314 


A 


121 






5,6-d^ydioxy-N-(3-nicdiyIbcozyl>- 

2-tfueD-2-ylpyriini<finc«4- 

carboxamidc 


342 


A 



-152- 
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122 




5,6-<HhydrDxy-N-[(2-mcdiyl-13- 
thiazol^yI)nicdiyO-2-thien-2- 
ylpyrinridrnM-carboxaimde (HQ 
salt) 


349 


A 


123 




JjD-QllJjrtll OA/ i ^-l\*r-j>m«4J j t 

tbiazo^2-yl)nK^yI}-2-thico-2- 
ylpyrimidinc-4^caitK»flniide (HQ 
salt) 


411 


A 


124 


OH 


5,6-4fihydroxy-N-[(5-niethyl-lH- 
1^4-ttiazol-3-y0nicthyI>2-tfaiai-2- 
ytpyrimidme-4-carboxaimde (HQ 
salt) 


333 


A 


125 




5 # 6^ydroxy-N-l(4-rortbyl-13- 
thiazol-2-yl)methyI}-2-thicn-2- 
ylpyriini<fiiK>-4-caTboxamidc (HQ 
salt) 


349 


A 

. i 


126 




5,6-dihydroxy-N-(6,7,8,9-tetiahydro 
5H-bcnzo[7)anDuIcD-7-yliiicthyI)-2- 
tfaicQ-2-ylpyrixniffiiK>4~caiboxaimde 


396 


A 


127 




C C A\\***Aw*vra M_IY1 fTV*ftrvl. 1 H- 

j,o-aiDyurOAy-i>-t^i -iucuiy i-ix!- 
pyrazol-4-yl)mctbyl]-2rtbico-2- 
ylpyrimicfinc-4-caiboxaiiiide (TFA 
salt) 


332 


A 


1Z*> 




5.6^ytoxy-N-{(2-pheoyl-l,3- 
thiazol-4-yI)D0Cthy0-2-tliica-2r 
ylpyrimidme-4-carboxamkte (TFA 
salt) 


411 


A 


129 


OH 


5,6-dihydioxy-N-(lH-fflridazol-2- 
yhm^yl)-2-thico-2-ylpyiiimdiDe-4- 
carboxamide (TFA salt) 


318 


A 



- 153- 
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130 




tert-butyi 3K{[(5,643iydroxy-^- 
thico-2-ylpyrinijdiD-4- 
yI)caitKmyQanriDo}iiK^hyI)bcnzylca 
rbamate 


457 


A 


131 




tert-butyl [3K{[(5,6~ditydroxy-2- 
thiea-2-yIpyrimidiD-4- 
yfycaibonyQaimiio) 
methyDpbraylJacetate 


442 


A 


132 




5,6^1ibydn)xy-N-{2-(lfl-mdol-3- 

y0bca2^2^co-2-ylpyrimidm©-4- 

carbaxamide 


443 


A 


133 




N-lXpunon^thy I)benzy0-5, 6- ( 
dibydioxy-2^tiuco-2-ylpyrimidino-4- 
caiboxanride (TFA salt) 


357 


A 


134 




N-C2-(aminomcthyI)bcnzyrh5 f 6- 
dihy droxy-2-tK en-2-y Jpyrimi dinc-4- 
carboxamide 


357 


A 


135 




5,6-<fihydioxy-N-{2KlH-indol-3- 

yInH^yI)benzyI]-2-driai-2- 

yipyp min>nft,ul ^ :a|TMXanniir ' 


457 


A 


136 




tcrt-butyl 3-[2K{[(5,6-dibydraxy-Z- 

dricn-2-ylpyrimidii»-4- 

y I)caibony I]anriiK) } methyl)benzyl> 

IH-mdole-l-carboxyiate 


557 


A 


137 




5 t 6-dihydroxy-N-[3-(lH-iiidol-3- 
yhncthyI)bcnzyI}-2-thicn-2- 
y}pyrimldmer4~casbox aniirir> 


457 


A 



-154- 



WO 03/035076 
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138 




tert-butyl 3-PKU(5,6^ihydroxy-2- 
thien-2-ylpyrimidro-4- 
vTVarhrmvIlamino ImcthvDbeaiZYn- 
LH-indole-l-carboxylalE 


557 


A 


139 




5,6-dihydroxy-N-[4-(lH-mdol-3- 
ylmethyI)bcazyI>-2-thieo-2> 

v fnvri mi Hin ft-d-dltlfYir** 1 **!"^ 


457 


A 


140 




5,6-dibydroxy-N-{3-< lH-mdol-3- 

yI)bcnzyI>2-thic»-2-yipyriiiiijdfii>c-4- 

carboxamide 


443 


A 


141 


\) 


2.[3-<{[<2r 

chlorobenzy I)amii>o]carbony 1 } anrin 
o)thiwi-2-yl)-5,6- 
dihydroxypyrinridino4- 
carboxamide 


420 


A 


142 




N-(2-chlorobaizyl>-2-(3-({ [(2- 
chlorobcnzyI)ainiDo]caTbonyl }amin 
o)thien-2-yIJ-5,6- 
dUiydroxypyriinidiDc-4- 
carboxamide 


42<M-1 


A 


143 


CO 


5,6-dihydroxy-N-mcthyl-N-(l- 

naphthyhncthyI>-2-thica-2- 

ylpyrimidino-4-caTbox^inidc 


392 


A 


144 


OH OM 

00 


5 T 6-dihydroxy-N-[(lR>-Hl- 

naphthyI)c*hylJ-2-thien-2- 

yIpyrimidiDC-4-carboxamidc 


392 


A 



- 155- 



WO 03/035076 PCT/GB02/04742 



145 


CM OU 


5,6-<fihydroxy-N^(lS).Hl- 

napfalfayDcdiyI}>2rttueo-2- 

ylpyrimkimo-4-raiboxainidc 


392 


A 


146 




5,6-(fihydn)xy-N-I(lR>-2-hydioxy-l 
phenyktbyI)-2-dii^2-ylp>^nudin& 
4**C8itoiX8midc 


358 


A 


, 147 




5,6-dihydroxy-NHX2. 
iiietbaxy0ieiiyl)etbyI}-2-tiriai-2- 


372 


A | 












148 




j f o-uiJuyuiuAy-i^-i*'*\ , r- 

nitrophcnyI)etbyl>2-dncD-2- 

ylpyriinidinc^-carboxainidc 


387 


\ 


149 




5 f 6-dihydroxy-N-[2-(lH-indol-3- 
YDcthvIl-2^thi en-2-y lpyrimi dinc-4- 
caiboxanridc 


381 


A' 


1 CA 


OH 


5,6-dihydroxy-N-[2-<5-metboxy- 1H 

iiKk>k3-yI)cthyl>2^hien-2- 

ylpyrnnidiiie-4-caiboxamidc 


411 


A 


151 


CM 

cr^r — ^< 


5,6-dihydroxy-N-[3-<2- 

rmtnrnKHm. 1 —1/ HnHWlll 1 1 -?»- f Hi #»TV- V 

OAopyi i uduhj- 1 j i )Y*^*Yj*y 1111 ^ L *^- 
ytpyrimidiiK>4-carboxaniidc 


363 


A 


152 


J 


5,6KJihydroxy-N-[(lR>-H4- 

mctlKxxyphenyl)elhyI3-2-!bien-2- 

ylpyrim)dme-4-cajboxamide 


372 


A 



-156- 



WO 03/035076 



PCT/GB02/04742 



153 




N-<13-ben2DdjoxoM-yhoetbyI)-5,6 
dihydroxy-2-ducn-2-ylpyrimidiiic-4- 
carboxainidc 


372 


A 


154 




N-<2-bcnzylphecyI)-5,6-dihydroxy- 

2-tiriciH2-ylpynnii<fin€>4~ 

carboxainidc 


404 


A 


155 




N-<4-benzyi)bcnyI)-5,6-dihydroxy- 

2-thien-2-ylpyrimidm©-4- 

carboxaimdc 


404 


A 


156 


*% 


N-(23-dihydro-lAbcnzodioxin-2- 
ylmcAyl>-5,6-dihydroxy-2-tiiicD-2r- 
ylpyiimidine>4--cartK3xainidc 


386 


A 

. i 


157 


or 


5,6-dihydroxy-N-[( l-pyrimidii>-2- 
ylpipcriifiii-S-yOmcAyl]- 2 - 11 " 01 - 2 " 
ylpyrimidinc-4-cartx>xaiiiide (TFA 

sah) 


413 


• A 


1 JO 


OH 


5 t 6^ydroxy-N-[(4- 
phcoylmorphDlii>-2-yI)nicthyI3-2- 
tlriaH2-ylpyriini^e-4-caiboxflinidc 
(TFA salt) 


413 


A 


159 




5,6-dibydroxy-N-(2- 

pbenylcyc!opropyI)-2-thieo-2- 

y]pyrimidijtte-4-carboxamidc 


354 


A 



-157- 
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160 


^^^^ 


5,6-dihydroxy-N-{2^2-phcnyHH- 

imk>l-3-yI)e%I>2~thie»-2- 

yIpyrimidinc^--carbox2mide 


457 


A 


161 


^^^^ 


N-{(lS>-l-baizyl-2-hydroxyctbyr}- 
ylpyrimidiDO-4-carfaoxaTiridfi 


372 


A 


162 




5,6^ydroxy-N-[(LR)-l-(3- 
DactboAyphenyI)ctbyI>2-tlricai-2- 
yIpyrimidinc-4-cartx3X amide 


372 


A 


163 




5,6^fihydroxy-N-[(lS)-l-(3- 

mcthoxypheoyl)etfayri-2-tfaiea-2- 

ylpyrimidiiie-4--cajboxaiiDdc 


372 


A 


164 




5,6^iihydroxy-N-[(lS)-2-hydroxy-l- 
phccylcthyI]-2-thia>-2-yIpyriraidinc 
4-carboxamide 


358 


' A 


165 


O tf 


5,6-dihydroxy-N-{(lR^S>.2. 
hydroxy-23-<lihydn>-lH-inden-l-yr| 
2-tfucn-2-ylpyiimidm&-4- 
carboxamide 


370 


A 


166 




tcrt-butyl 2-{{2-[4-{amiiiocarbonyI)- 
5,6-<tibydroxypyriinidiiH2-yI]tfaicn-3 
yl } amino)-2-oxo-l- 
pheoylethylcaibamate 


486 


A 



-158- 
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167 




2-(3- 

{ [anrino(phciiyOaccty rjamioo} thiea- 
2-yI>-5,6-dihydrDxypyiiimdine-4- 
cartxwuraride (TFA salt) 


386 


A 


168 




2-0- 

{ [anriiK)(phmyI)acctyI]ammo ) thieo- 
2^yI)-N-bciizyl-5 f 6- 
dihydroxypyrimidine-4- 
caiboxamidc (TFA salt) 


476 


A 


Tahli 








1 




N-(3^hlorobcnzyI)-2-{4-[({ [(2- 
chloropbenjd)sulfoTiyI]amiDO } caibo 
nyl)amino)tbieD-3-yl}-5,6- 
dihy droxypyri mi dinc-4- 
carboxamidc 


594 


G 


2 


OH 


N-be^l-5 t 6-iiihydroxy-2-thicn-3- 
ytpyrimkline-4-caiboxamidc 


328 


A 


3 


a 


2-[4-<{I(2> 

dk:hIorobcczyI)amiDo]caiboDyl ) 

amiDo)tfiico-3-yll-5,6-dihydioxy-N- 

methylpyiimidino-4-caTboxamide 


468 


G 



-159- 



WO 03/035076 
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4 


1^ 


2-{4-[({[(2r 

chlorophcoyOsuIfonyQaiziiDo} 
can>anyI)aiiinro]nnen-3-yl J -N-<A>- 
dimetboxybenzyI)-5,6- 
dihydroxypyrimidiDe-4- 
carboxamide 


620 


G 


5 




N-beazy 1-2^4- 

{ [(bcazylamim))cartxMiyI]ainino}-3- 

thieoyI)-5 t 6-dihydn>xy-4- 

pyrimidiiiecafboxainide 


476 


G 


6 




2-{4-l({[(2- 

ny ])amino]thicD-3-yl }-5,6- 
dihydroxy-N-{2- 
pbenylctbyl)pyriiiiidiner4- 
carboxamidc 


574 


G 


7 


i 

OH 

o 


2-(4-[({[(2- 

chlorophesyOsolfonytyaimDo} 
carbooyI)ainmo]thicn-3-yl }-5,6- 
dihyd^xy-N-inethylpyrimidine~4- 
carboxamide 


484 


G 


8 


Ax* ^ 


N-bcazyl-5,6-dihydn)xy-2-{4- 
({[(1bien-2- 

ylmethy I)ammo]caiboDy] } ainino)thi 
en-3-yl]pynnudine~4-€^iboxainide 


482 


G 



- 160- 



WO 03/035076 PCT/GB02/04742 




5 r 6-dihydroxy-N-methyl-2-[4- 

( { {(pheay lsulfbny Oamiiio]caiboDyl } 

ammo)tfaici>-3-yI]pyiinndiii&-4- 

caiboxanridc 



450 



1 


OH 


N-(3,4-difloorobco^I)-5,6- 
<fihydroxy-2-<U-Aiazo!-2- 
yOpyriinidinc-4-caiboxaniidc 

i ' 


365 


A 


2 


OH 


N-<4-fluOTobcnzyI>-5,6-dihydroxy-2 

(13-thiazol-2-yI)pyrimidiiie-4- 

carboxamidc 


347 


A 


3 


■Or 


3H 

o 


N-(3,4-<iichlon)bcnzyI)-5,6- 
dihydroxy-2-< 1 3-thiazol-2- 
yl)pynmidinc-4-carboxamidc 


397 


A 


4 


o 


H 

if Jf) 

CM, 


N-(2-€tboxybcnzyl>-5.6-dihydn)xy- 

2-(13-dria2»I-2-y1)pyriinidiiK>^ 

carboxamidc 


373 


A 


5 


OH 

or t 


NK3-fliiorobcnzyI>-5,6-<Uhydroxy-2 
(1 3-thiazol-2-y0pyriinidiiic-4- 
carboxamidc 


347 


A 
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6 




N^4-difluarobeiizyI)-5,6- 
dib)^xy-2r<13-tiriazol-2r- 


365 


A 


7 




5,6~dihydroxy-N-<l- 
naphlhylmctbyI)-2-(l ^-thiazo\-2- 
yI)pyrimidinc^HXirt)OMmidc 


379 


A 


8 


U T I 


N-^-cWorobcnzyI>.5,6-dihydroxy-2 

(13-tbiazol-2-yl)pyriimdiiie-*- 

carboxflmidc 


363 


A 


9 




5,6-^ihydroxy-N-(2-iiictboxybcnzyn 
2r(l 3-thiazol-2^yI)pyriimdiiiCH4- 
carboxamide 


359 


A 


10 


OH 


NK4-^orobcnzyI>-5,6^1ihydroxy-2 
( 1 3^azol~2-y I)pyriinidiiK>4- 
carboxamkic 


363 


A 


11 


OH 


NK3-chlorr>-2^mctliyIbeiizy 0-5,6- 
dihydroxy-2-( 1 3-&iazol-2- 
yI)pyrimidiii©-4-caifoox2mide 


377 


A 


12 


CK F 


N-<2><iifluorobenzyI>-5,6- 
dibydn>xy-2-< 1 3-ttriazoI-2- 
yI)pyrimidine-4-<aAoxaimdc 


365 


A 



-162- 
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13 


i 


(trifluoromediyl)bcazyl}-5 t 6- 
<ffliydiaxy-2Kl>thia2»]-2- 


415 


A 


14 


F 


N-[3-llDoro->- 
(trinnonnnctbyDbcnzyI>5^- 
dihydro^-2-<13-tfiMzol-2. 
^)pyrimidtoc^4-carboxamide 


41 5 


A 
A 


15 


oh <jH 

or t 


N-(3,4-dimetbaxybeaizyI)-5,6- 

<fihydroxy-2-(13-tlriazol-2- 

yf)pyiiniidme^4-cartK>xflmide 

i 1 


3oV 


A 

A 


16 


OH 

or t x 

F 


5,6-dihydroxy-2r<lXhiarol-2-yl>- 
N-P- 

(trifluoromeihyl)bcijzy0pyiimidinc- 
4-carboxamidc 


397 


A 


17 




N-(3>4ifluorobcnzyI)-5 ,6- 
(tihydroxy-2^< 1 3-driazol-2- 
y])pyrimidin&-4-carboxamidc 


365 


A 


18 




5 ,6^Hhydroxy-N-<3-metboxybcazy 1) 

2r<13-thiazol-2-yI)pyriiiijdine-4- 

carboxamide 


359 


A 


19 


or t 


N-<3,4-diiDethyIben27l)-5,6- 
dihydroxy-2-( 1 3-*iazol-2- 
yI)pyrimidine^4-carboxamide 


357 


A 
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20 




N-benzyl-5,6-dihydroxy-2-<l> 
tnmzoi-z-yi ^pyniiniiiiic^f- 
carboxamidc 


329 


A 


21 




N-(l-bcn20thien-3-ylmediyI>-5,6- 
dibydroxy-2-< 1 J5-tinzzol-2- 
yl)pymmdm&4-<3iiboxhnndc 


385 


A 


22 


OH 


N-(2 y 3~dibydn>- lH-mden-l-yI>5,6- 
dihydroxy-2-<13-thiazol-2- 
y!)pyrinridino*4-carbox fl miric 


355 


A 


23 


OH 


N-<23-dibydro- lH-indcn-2-yI)-5,6- 
<fihydroxy-2-<l 3-tlriazol-2- 
yI)pyrimidiiie-4-cartx)xanudc 


355 


A 


24 


OH CM, 


5,6^ydroxy-NK4-n)ciiioxybcazyI) 

2r<13-thiazol-2-yl)pyrimidino-4- 

carboxamidc 


359 


A 


25 




N-<3^oro-4-metbyIbenzy I)-5,6- 
#Kh 1 3-thiazoI-2^ 
y^pyrimiHfTiey4-carfaoxamide 


377 


A 


26 


OH 


N-[4-£lnart>-2- 
(lriflnorcHDctbyI)bciizyl)-5,6- 
dihydioxy-2-< 1 3-thiazo!-2- 
yI)pyrimidine-4~cartK>xamide 


415 


A 



-164- 
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27 






N^23-4imctboxybai2yI)-5,6- 

dibydioxy-2^1>thiazx>l-2- 

yI)pyiimidine-4-caiboxaimdc 


389 


A 


28 


or 


3H 

0 


N-<13-benzodioxol-5-ylmcthyI)-5,^ 

dihydit)xy-2-<13-tbiazol-2- 

yI)pyrinri(fiBC^4-caTb<wanride 


373 


A 


29 




» CH, 


N-<2A6- 

triinethoxybcnzyl)p>Timidin&4- 
carboxamidc 


419 


A 


30 
31 


Or 


OH f", 

o o 


N_(2,4-diinctboxybcnzyl>-5,6- 

dihyditxy-2-(13-thiaQ»l-2- 

yI)pyriinidiiic-4-carbOAamklc 


389 


A 




o 


N-bcnzyl-5,6-dihyclroxy-2-(6- 

n^tboxy-13-benzothiazol-2- 

yI)pyrimidiD©-4-caiboxamidc 


409 


A 



TabU 
1 


.4 


N^flDorobenzyl>-5 f 6-dihydroxy-2 
(2-metbyl-l 

yI)pyrimidinc-4-carboxamidc 


361 


A 


2 




N-C2,4-difluorobcnzyl>-5,6* 

dibydroxy-2-<2-methyH,3-thiflzoW 

yI)pyrimidine-4-cartK)xainidc 


379 


A 
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3 


Hp— ^ 


J T " 


N-bcnzyl-5,6^ihydroxy-2-<2- 

irvrnyi- 1 ^ -y.^jiy?ryxii-«»— jnjpyri 1111111111?- 

4-carboxaimde 


343 


A 


4 






N-(l>bea2odioxol-5-ylrocth^)-5,fr 
dihydroxy-2-(2-mctbyl-13-thia2ol-4 
yl)pyriimdfae*4-cartoxamide 


387 


A 


5 






>^23-dimetboxybenzyI)-5,6- 
dihydroxy-2-(2-niediyH 3-thiazoW 
yI)pyrimidiqe^4-€arboxamide 


403 


A 


TaM< 






. ♦ 


1 


u 


OH 


N-bai2yl-5,6-dihydroxy-2r<2- 

mcd)ylphcnyI)pyrimidnio-4- 

caiboxanride 


336 


A 


2 




h^2r<dK)xybe^0-5,6-dihydrcwcy- 

2^-roetbyIpbaiy0pyriniidiiie-4- 

czrboxamide 


380 


A 


3 


r* j 

u 




N-[4-fluOT0-3- 

(trifloonMnctby])bcnzyI)-5 f 6- 

dihydroxy-2-<2- 

nx^ylphcnyi)pyrixnidinc-4- 

carboxamide 


422 


A 


4 


u 


o 


NK4-fhicnt)bcn2yI>5,6-dihydroxy-2- 

(2-methylphcDyI)pyriiiiidmc-4- 

carboxamide 


354 


A 



-166- 
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5 






N-<23-diinelhoxybciizyl)-5 f 6- 
dihydroxy-2-{2- 
nK^ylphenyI)pyrimidin&-4- 
caiboxanride 


396 


A 


6 


r jT 


3H 

O 


h^3^h]aro-4-mcAyIbenzyI>5,6- 
dihydroxy-2r<2- 
mc&ylpbenyl)pyrimidiBe-4- 
carboxuraidc 


384 


A 


7 




□H 


5,6^Khydioxy-N-(3-methoxybcnzyI) 

2-(2-n»ethylphmyI)pyrimidine-4- 

carboxanridc 


366 


A 


8 






T 


N-<3 f 4-difhiorobcnzy I)-5,6- 
dShydroxy-2r<2- 
me±ylphenyl)pyriinidui©-4- 
caiboxandde 


372 


A 


9 


OH 

KJ ° 


F . 


N-(2,4-difluoiobcnzyl)-5,6- ! 
dihydroxy-2-{2- 
mrtfcylphaiyl)pyiiniidnie-4- 
caiboxamide 


372 


A 


10 




o 


N-bcnzyl-5 f 6-dihydroxy-2- 
phcmylpyriinidinc-4-cartx)xaiiudc 


322 


A 


11 


OH 






NK23-dimcthoxybcnzyl)-5,6- 
dihydtoxy-2-{2-[(pyridro-2- 
ylcaibOByDan^o]phcoyl}pyriiiridin 
r-4-carboxanride 


502 


I 


12 


OH 


S v/ F 
J 


N-(4-fluon>2- 

(triflnoromctby1)bcazyn-5,6- 

dihydroxy-2-(2- 

methylpbenyDpyrirnidine-4- 

caiboxamidc 


422 


A 



-167- 
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13 




N-<23-dihydro-lH-iiMkai-2-yI)-5 f 6- 

djhydioxy-2-pbenylpyiimidine4- 

carboxarmdc 


348 


A 


| 14 




N^2>dimetboxybcnryl)-5,6- 

dihydioxy-2-iAenylpyrimidiDC-4- 

carbaxamide 


382 


A 


15 




tsj/9 "Vrl ? rrwhox vbftnzvl V 5 6* 

<fihydroxy-2-£2r 
(isomcotinoylaimiio) 
pheay0pyrimidin©-4-caiboxai3idc 
(HCLsalt) 


502 


I 


16 




N-bca2yl.2.[2-<{[a3- 
dichlorobcozy I)azmno]carbcniyl } ami 
no)pticnyI)-5,6- 
dihydroxypyriinidine>-4- 
carboxanride 


538 


G 


17 




beazyJ4-U(2-(4- 

[(beazylamino)caTbcmyI}-5,6- 

dihydroxypyriinkliB-2- 

yl}phcnyI)amii»)caibonyl}pipcridi 

ne-l-carboxylate 


582 


I 


18 




N-bcnzyl-5,6-<iibydroxy-2-[2-<I- 

naphmylinc«boxy)phcnyl)pyriim^ 

o-4-carboxanride 


478 


A 


19 




N-bcnzyl-2-[2-{{K2> 
dichloroboizyI)aiiniK)]caiboDyl}aini 

no)phenyI}-5,6- 

dihydroxypyrimidine-4- 

caxboxamide 


538 


G 



-168- 
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20 


I 


s)^23-dimcthoxybenzyI>-5,6- 
fibydroxy-2-{2^(pyridin-3- 
^lcarbonyI)ainiiK))pbCTyl } pyrimklni 
>4-caiboxamide (TFA salt) 


502 


I 


21 


jr oh 


^{2r[MainmocartxmyI>-5,6- 

yOphcnylJi^ylabiiinaimdc 
(TFA sail) 


394 


A* 


22 




tert-butyl 3-<{3-[4-<anriDOcartx)nyl)- 
5,6-dihydroxypyriniidii>-2r 
yllpbcny 1} amiiK>)~3-<)xc- 1- 
pbcnylprop-2-ylcaTtjainatc 


4m 


I 




. — : 1 






Tabli 
1 




N^3^hlwx)-4-fluorobcnzyl>5,6- 
dihydroxy-2-{3- 
meAylpbenyDpyrinudn 1 ^ 
carbaxaimde 


388 


A 


2 




N^Waro-i-nK^Ibcnzylh^.fr- 
dibydroxy-2-{3- 
mctby^)hc^Dpyri™ din< ^ 
carboxamidc 


384 


A 


3 


CM 


^4-fliwrobcnzyI)-5,6-<libydroxy-2 

[3-<morphoIin-4- 
yhiK^yOpbcnyBpyriimdm^ 
carboxamide (TFA salt) 


439 


B 


A 




N-<3-chlorobenzyl)-5 ,6-dihy droxy-: 

(^mrthylpbCTyl^yrimictioc- 4 - 

carboxanride 


i 370 


A 



-169- 
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5 




2.{3-[(dicAylamino)mcihyQphenyl} 
M-(4-flBorobcnryl>5,6- 
ifihydroxypyrinridinc-4- 
carboxanride (TFA sah) 




n f 


6 




N-benzyl-5,6^ihydioxy-2-(3- 
nitrophenyI)pyriimdmcH4- , 
carboxamide 


367 


A 


7 


r 


N_0-ch]crcH4-n^y lbcnzyl>2- { 3- 
[(dicthylammo)inctbyl]pbenyi } -5,6- 
dihydroxypyrinridin©-4- 
carboxamide (HQ sah) 


455 


B 


8 




N<3-<±loro^iw^yIbcai2yl>-2-{3- 
[(diisopropylamiDo)mcthyl]pbcoyl }- 
5,6^ydroxypyriimdino-4- 
carboxamide (HC1 sah) 


483 


B 


9 




N-benzyl-5 t 6~dihydroxy-2-<3- 

HH^ylpbcnyI)pyriinidinc-4- 

carboxamidc 


336 


A 


10 




N-<l t l , -biphenyl-3-yliDettiyl>-5,6- 
dihydroxy-2-(3- 
incthylphcnyl)pyiiniidino-4- 
carboxanode 


412 


A 


11 


r 


JH4-fluorobcnzyI)-5.6-dihydioxy-2 

{3-l(2-OJiopyridiii-l(2H>- 

yl)methyllpbcnyl}pyriimdinc-4- 

carboxamide 


447 


A 


12 




5 ,6-dihydioxy-N-<2-mctboxybeazy r 

2^methylphCTyl)pyriiiijdinc-4- 

carboxanride 


366 


A 
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WO 03/035076 
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13 




M-benzvl-5 6-dihydioxy-2-I3- 
pyrrolidin-1- 

fUnctbyl)pbenyT]pyriniidin&4' 
anboxamide (HQ salt) 


405 


», 


14 


V 


M3- 

[(dimcdiylaiiiino)mediyIlphcnyl}^ 
;4-flnorobcnzyI)-5 # 6- 
dihydroxypyrinridine-4- 
caibooanridc (TFA salt) 


397 


B 


15 




N-0-chlaro-4-methyIbeazyI)-5 T 6- 
dihydroxy-2- { 3-[(2^oxopyridm- 
l(2H>-yI)nK^yl]pbenyl}pyriniidiDC 

4-carboxanridc 


477 


A 


16 




N^/-dftUiorobeozyl)-5,6- 
dihydroxy-2- { M(2-oxopyrictii>- 
l(2H)-yI)miAyI)pbcoyl)pyrimi<im 
4-carboxanude 


465 


A 


17 


A . 


N-[4-flucro-2- 

(triflnoromctbyl)bcnzy^5,6- 
dihydroxy-2-{3-[(2rOXDpyridiD- 
l(2H^yl)mcthynphcnyl}pyriini<fin» 
4-carboxamide 


515 


A 


18 




N-<23-<lin^yI bcnz y 1 )~ 5 ' 6 " 

dihydioxy-2-(3- 

metb^phcaiyl)pyrimidiDC-4- 

carboxanride 


364 


A 


19 




2^toniDphcoyI)-N-a3^ihydro- 
lH-inden-2-yl)-5,6- 

<trv*»#4**w tfrtvTitniowiC' *t 
QiuyuiuA ypy * uinunw * 

carboxanridc 


426 


A 


2C 


OH 


N^4-fluofobenzyl>5,6-dihydroxy-2 

(H(4-mc&yiP i P crazin ' 1 " 
yl)n^yDpbcflyl}pyriniidincr4^ 

carboxamidc (TFA salt) 


, 452 


B 
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21 




[3-(|ripcridiD-l- 
YlmcthyOphenyIhowMdii»-4- 
caiboxanridc (TFA salt) 


437 


B 


22 




dihydroxy-2- {3-[(2r<aopyri(fin- 
i r7TTUvrhncthvnDhcovl lpyrinridhi& 
4-carboxaimdc 


473 


A 


23 


V 


N-{3^(Ht)-4-inctliy Ibcnzyl>2r- { 3- 
[(3j5-dimcthylpipcnrin-l- 

ifTVTTwttrutTnlwMlvll-S 6- 

yjjluciijjrijpuc"/* # - / » vr ^ 

dihydroxypyriimdine-4- 
carboxanride (TFA salt) 


496 


B 


24 




N-bcnzyl-5,6-<lihydraxy-2-{3-[(2- 
oxopyridi»-l(2H)- , 

. ,rv .I, nTlnK#-mr1 1 iwrimifltnfr-4- 

yl/nictliyijpncwjr i j pj 1 umw*^ » 
carboxamide 


429 


A 


25 


CTT7 


N-(2,4-dimcthoxybeozyI)-5,6- 
cHhydroxy-2- { 3-[(2-oxopyridin- 

1 /otr\ ,fT\m*«ffivHT\bmvHnvTimidiiic- 
1 (2x1 j-yi jnaeinyijpn™ yi / p/annmm*- 

4-carboxamide 


489 


A 


26 




N_{23*Iiitt^xybattyl)-5,6- 
dihydtroxy-2-CHpynolidm-l- 
vlmrihvl>ohenvnDvrinodmc-4- 
carboxanridc(TFA salt) 


465 


B 


27 




2-<3- 

[(dUsopit^ylamiiio)mctbylJphenyl } - 
]s^23-dinKdioxybcnzyI)-5,6- 
dihydioxypyriniidine-4- 
caiboxanride (TFA salt) 


495 


B 


28 


4 


5 t 6-dihydioxy-N-(3-mcthoxybciizyI] 
2"{3-[(2-oxopyridii>-l(2H)- 
yl)nicthyl}phcnyl ) pyrimidine>-4~ 
carboxaunide 


459 


A 
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29 




N-(23-dimcdKJxybaizyI)-5,6- 
dibydn>xy-2-(3- 

iL..1atuminminfmnillP^> 

meuiylpDOTyi/pynnniunc'- 4 *- 
carboxamidc 


396 


A 


30 




N^23-dhnethcocybenzyI)-5 f 6- 
dihydroxy-2^{3-[(2-oxopyridin- 
l(2J^yI)methyI]pheoyl}pyriinitfino 
4-cnrboxnmide 


4S9 


A 


31 






5 ,6-dihydroxy-2r<3-naethylphaiyl)- 

h^3-phenyJprop-2-ynyI)p>Tiinidmc- 

4-caiboxainjde 


360 


A 


32 






N-bca^I-2r{3- 

[(dimctbylanriiK))iiicthyl]pbcnyI)- 
5,6-dihydroxypyoniidin©-4- 
caiboxmmdc (TFA salt) 


379 


B 


33 




N-bcnzyl-2-[Mi[(3^ 
dichloroboi^I)amhio]carbonyl}aiDi 

no)pbenyQ-5,6- 
dihydn)xypyrinridiBC-4- 

carboxamide 


539 


G 


34 




N-benzyl-5,6<Ubydioxy-2-[3- 
(piperidin-1- 

yhn^OpbayOpyrimidinc^- 
caiboxanride (TFA salt) 


419 


B 


35 


Vr 


N-beozyL2^3-[(3> 
dimetbylpipcrazin-1- 
yI)mcthyI]phenyl}-5,6- 
dihydroxypyriinidiiic-4- 
caiboxamidc (TFA salt) 


448 


B 


36 


I 




2-{3- 

[(dimetbylamino)mctbyI]pbcnyl }-N 
P-fluoitHKtrifluoiomediyl)bcnzyi; 
5,&KlihydioxypyrimidiDc-4- 
carboxamidc (TFA salt) 


465 


B 
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37 




y^2>-diiiKtboxybciizyO-5,6- 

iihydroxy-2-[3-<piperidm-l- 

uim^tfivrw^ienvIhivriiDidtDC-^* 

|flIDCuJJI^pi« tu J'*Jl'J* 

carbownude(TFAsalt) 


479 


B 


38 




N-(23-dimetboxybcii2yI)-2-{3- 
[(dinKUhylamiiK>)mcthyIlphatyl}- 
5,6^y^xypyrimidinc-4- 
carbo'xamide (TFA salt) 


439 


B 


39 


XT 


2-{ 3-{(dielbylaiiimo)inethyr|phcoyl ) 

N-{23-dimrthoxybcnzyI>-5 f 6- 

dihydroxypfyriimdii»-4- 

M Jm«<>nnffp m<A Salt) 


467 


B 


40 


\ 


N-K2^-diiiictboxybcii2yi>-5,6- t 
dihydioxy-2rO-{[(2 f 4> 
trichlorophcoyl)thio)methyl)phenyl) 
pyiinridiDC-4-caiboxaimdc 


607 


B 


41 




5,6-dihydioxy-2-<3-nitrophcnyl)-M- 

prop^2-ynylpyriini*ije-4- 

carboxanudc 


315 


A 



Tabli 
1 


.7 


H-(4-fluorobcazyl)"5,6-dihydroxy-Z 

(4-rocthylpbcnyl)pyrimidiiie-4- 

carboxanride 


354 


A 


2 




N-(2,4Klifluorobcnzyl>-5 f 6- 

dihydroxy-2-<4- 

meihylpbCTyOpynnudinc-4- 

carbox amide 


372 


A 



-174- 
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3 




5,6<ffliydroxy-2-(4-mc&yJpbaiyI>- 

(trifluorometfayl)benzyllpyrimidin^ 
q-canxjAAUuuv 


404 


A 


4 




N-[4-fluoit>-2- 

(trifluoitHDCthyI)bcnzyI]-5,6- 

dihydroxy-2<4- 
nif^yiptienyi/pyninwiiiK?- t- 
carboxamide 


422 


A 


5 


OH 


NK4^orobcnzyI)-5 > 6-dihydroxy-2 

(4-mctbylphcxiyI)pyriniidiiic-4- 

caiboxanride 


370 


A 


6 




N-<1 3-benzodioxol-5-ylmetbyI>-5,6 

dihydroxy-2r<4- 
metbylphenyI)pyrimidin©-4- 

carboxamide 


380 


A 


7 
8 




N-(3^hloroimcihylbca2yl>-5,6- 
dihydroxy-2-[4-(pym)lidiD-l- 
ytaKdiy])phe«yOpyrimidiiic-^- 
caiboxamidc (TFA sail) 


453 


B 


\ 


>K4-fhM>robcnzyl>-5,6^ihy<iroxy-^ 

[4-(pyirolidm-l- 

ylmcthyOp^yOpy 1 ™* 11 ®^" 
caiboxamidc (Tr A sail) 


423 


B 


9 


txcA: 


N-(3,4-diinethyIbcnzyI)-5,6- 
dihydroxy-2-[4-<moTpboliii-4- 
ylmetbyl)phanyl)pyrimidin^4- 
caiboxamide (TFA salt) 


449 


B 


1C 




NK2-ctboxybenzyI)-5 I 6^ihydioxy- 

2-[4-<rooipboliD-4- 
ylmcthyI)phaiyl)pyrinudine-4- 

carboxanride (TFA salt) 


465 


B 
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11 




N-<3^±k)ro^mc«hyIbcnzyI>-5.6- 
dihydroxy-2-[4^mOTpholiii-4. 
yhiK^yI)pbcDyI}pyriniidine-4-- 
carboxamide (TFA salt) 


469 


0 

• 


12 




hH4-floorobea2yI^5,6-dfliydroxy-2 

[4-(nxHpboIiD-4- 

vimetbYnDhcDyIlpyiinn<fin©-4- 

JULMIIJI/pMw'J JET J 

carboxamide (TFA salt) 


439 


B 


13 




N^3^cm>bcnzy0-5,6-dihydroxy-2 
(4-mcthylpbenyl)pyriimdino-4- 


370 


A 


14 




N-(3,4-difluorobenzyIV5,6- 
<fibydroxy-2-{4- 
n^tfay^>hcpyl)pyrinB<fip^^" 
carboxamide 


372 


A 


15 




2-{4- 

[(dimcthylamuio)mcthyI]phcnyl)-N- 

dihydroxypyrimidiiier4- 
carboxamide (TFA salt) 


407 


B 


16 




N^(3-chlort>4-mctbyIbciizyl>-2- {4- 
[(dn«AylainnK))iiie&yl}pbenyl}- 
< <wtihvdrfHtVDVlillridiDO-4- 
carboxamide (TFA salt) 


427 


B 


17 




N-C3^ort>4-m€ihy Ibcozy I)-2- { 4- 
[(dicmylamiDo)mctbyllphcnyl ) -5,6- 
dibydroxypyrTnTidnK>-4- 
carboxamidc (TFA salt) 


455 


B 


18 




2-{4-I(diethylamino)iDCtbyI]pbeiiyl } 
N-<4-fluorobcnzyi>5,6- 
d^ydroxypyrimidiDC-4- 
carboxamide (TFA salt) 


425 


B 
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19 




N^3-chkKt>4-inetbylbciizyI>5,6- 
cfihydroxy-2-[4^iperidin- 1 - 
yhc»Uiiyl)|AcnyIJpyriiiri<fiiic^4- 
carixw amide (TFA salt) 


467 


B 


20 




N-(4-flDCiobeazy]>5 f 6Hiihy<iit>xy-2 

vlme<hvDphenyl}pyrinririmo-4- 
caiboxanidc (TFA salt) 


437 


B 


21 




l^ia'-Wpbcnyl-S-ylmcthyO-S^ 
dihydroxy-2r<4- 
rnrJhvh>hriivrhDvriniidiDe-4- 
carbox amide 


412 


A 


22 




N_(23-dimetlicaybcn2yI)-5 ? 6- 
dihydioxy-2-[4-<roorpboIiii-4- 

1 ■ ■ il%.ilir»n nTlnni illltfTtfl^i A 

y imcniy I ^iieiiyijpyriiiiiuiuo-^- 
carboxamide (TFA salt) 


481 


B 


23 


Oi 


N-(2-ctboxybenzyI>-5 1 6^1ihydroxy- 

2^4-mctbylphciiyI)pyriiiiidu»-4- 

cajboxanudc 


380 


A 


24 




N-[4-fluoro-3- 

(ttifluoroaiethyl)bcnzy^5,6- 

sKHvffmxv-2-/4- 
QlIljrUniAjr w a>^*»^ 

mcthylphenyI)pyrimidiDe-4- 
carboxamidc 


422 


A 


25 




5,6-dihydn)xy-NK3-mcdK)3iybciizyI) 

2K4-n^ylpbei]yI)pyiimidine-^ 

carboxsmidc 


366 


A 


26 


■~0 


N-(2-etboxybenzy I>5 ,6-dihy draxy- 
2- { 4-[(4-mcthy lpipcraziD-1- 
yl)mctfayl]pbcoy 1 } pyrimidine-4- 
caiboxamide (TFA salt) 


478 


B 
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27 


\ 


N-<3K^on>-4-mctfayIbeiizyI)-5,6- 
dihydnixy-2-{4-[(4-mcAyIpipcrazm 
l-yl)methy0phenyi Jpyriinidme-4- 
caiboxamidc (TFA sah) 


432 


B 


28 




N^4-flwwobcn2yI)-5,6-dihydroxy-2- 

{4-((4^nctbyJpipcra2in-l- 
yI)niclbyllphcn^)pyriniidnK>4- 

carboxamide (TFA sah) 


452 


B 


29 




hH3,4-dimctbyIbcnzyI>5,6' 
dihydioxy-2-t4-<piperidiD-l- 
ytocdjyI)phcnyI)pyrinii<fii»-4- 
carboxamidc(TFA sah) 


447 


B 


30 




N-<2-eAoxybeazyI>-5,6-dihydroxy- 

2-[4-(pipcridiD-l- 
yhncAyI)phc»yI]pyrimidnH>4- 

carboxamidc (TFA sah) 


463 


B 


31 




N-<4-fluorobcnzy 1>5 ,6-dihydroxy-2 
[4-<l-morpboliD-4- 
ylcthyl)phcnyQpyriimdiJ»-4- 
carboxamide (TFA salt) 


453 


B 


32 




2«{4- 

[(dirocthylamino)nictbyllphiaiyl }-N- 
(4-fluorobenzyI)-5,6- 
dihydroxypyriimdro©-4- 
carboxamide (TFA salt) 


397 


B 


33 




2-(4-[(dirtbylamino)incthyI]phciiyl] 

N-0,4-dimeAyIbenzyI>-5,6- 

dihydroxypyrinridin©-4- 

1 n»1mirtr f 11* A Ifltt^ 

canxxxamiuc \ i *v\ **ui/ 


435 


B 


34 




2- { 4-[(dicthylamino)metbyl]phcnyl ] 
N^2-ctboxybcnzyl)-5,6- 
dihydroxypyrinndinc-4- 
carboxamide (TFA salt) 


451 


B 
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35 




N-<3-<*lon>4-mcthyIbeazyI>5,6- 

dihydroxy-2-<4- 
mcthylpbaiyI)pyriimdiiJO-4- 

caiboxamide 


384 


A 


36 


^^^^^^ 


5,6^ydraxy>N-<4-mEtboxybcazyI) 

2^4-mcthyIphaiyI)pyriiiiidmcM4- 

carboxflnridc 


366 


A 


37 


/XT T XX, 


NK23-diincdK>3tybenz^)-2-{4- 

[(dimcdiylaniiDo)ineAynpbciiy^ 
5,6-^ydioxypyriinidiD©-4- 
carboxamidc (TFA sah) 


439 


B 


38 


A 


N-{3,4-diroethyIbeiizyI>5,6- 
dihytoxy-2-{4-[(4-mfAylpipcraziii 
l-yl)mfclbyl]ptoyl}pyrim«*^^ 
carboxamidc (TFA sak) 


462 


B 


39 




2-{4- 

[(dinifAylainiiM))nictbyI]]AcnyI )-N- 
(2-etboxybeazyI)-5,6- 
dihydroxypyrimidiiK>4- 
carboxaunde (TFA sak) 


423 


B 


40 




N-(4-OuorobeazyI)-5,6-dahydroxy-2 
{4-[1^4-ineAy^)ipcra2in-l- 
yDcAynphenyl}pyrimMlm©-4- 
caiboxamide (TFA salt) 


466 


B 


41 




N-(23-<tiiiiethyU)enzyI)-5,6- 

dihydroxy-2r<4- 

nKthytpbenyI)pyrinii<iinc-4- 

rtarhoxainidc 


364 


A j 


42 




N^2-chloro^-fluorobcnzyl)-5,6- 
dihydroxy-2-(4- 
n^ylptoy1)pyrinii<UncH4- 
caiboxaimde 


388 


A 
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43 




N4wizyl-5,^dihydn>xy-2-(4- 

nK^ylpbeoyI)pyrinikto>4- 

carboxannde 


336 




44 




5,6^ydroxy-N-(2rmctboxybcnzyI) 

2^4-methylpbeny!)pyrimidine-4- 

carboxainide 


366 


A 


45 




N^,4-dinactbyIbcnzyl)-5,6- 
dihydroxy-2-[4-<pyrroHdm-l- 
ylmetiiyI)phenyJ]pyrimidine-4- 
carboxamidc (TFA salt) 


433 


B 


46 


0 


N-<4-fluorobcnzyl>-5 ,6-dihy droxy-2 

[4-<l-pipcridin-I- 
yk&yI)phcoyf|pyriimctiDc^ 
carboxamide (TFA salt) 


451 


B 


47 


0 


N^3-dimctiioxybciizyI)-5,6- 
dihydiaxy-2-[4-(l-inoiphoUtt-4- 
ylethyDphenyOpyrimidiiie-4- 
carbaxamide (TFA salt) 


495 


B 


48 




N-(23-dimctboxybciizy 0-5,6- 
dihydroxy -2-{4-[l-(4- 
mcthylpiperazm-1 - 
yl)cthyOpbciiyl}pyriimdin^ 
carboxamide (TFA salt) 


508 


B 


49 




N_(23-diinethoxybeiizyl)-5,6- 
dihydroxy-2-{4- 
meibylphcnyl)pyrimidiiie~4- 
caiboxamidc 


396 


A 


50 




N-(3-chlon>-4-fluorobenzyl)-5,6- 

dibydioxy-2-<4- 
mcthylphcayl)pyriniidinc-4- 

caiboxamide 


388 


A 
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511 




:{44(dicdiylainiiH))mctbyI]phcnyI)J 
?-(^3-dinrfK)ocybcjizyI>-5,6- 1 
ihydroxypyriinMfincr4- j 
aiboxamidcCrFAsalO 1 


467 


B 1 
B 1 


1 52| 




^2^-dinKrtboxybcnzyI>-5> j 

^n^yl^hcnyDpyrimi^n^- 
aiboxanddc(TFAsalt) 


479 


B 


1 * 3 


V 


i5^SmcytS^3!63trdraxy-- j 

2r[4-<pynoiMtiB-l- j 
ylm^yl^bciiyDp)^*^^ 
carboxanridc(TFAsalt) J 


449 






10 


dihydroxy^-l^l^Pcn^ 1 - ! 
y kthyl)phcnyI]pyriimdiiic-4- 

caAoxanrideCrFAsalt) 


493 
494 




1 55 




j^23-dimclboxybcnzyl)-5,6- 

dihydroxy-^i^^iKAylPP 032 ^ 
l-yl)incdiyllphcnyl}pyriimdmc^ 

caxboxanridcCrPAsalt) 


465 


B 1 






j^23-dimctboxybcozyl>-5,6- 
dihydn>xy-2-[4"(pynt>Hdin-l- 
ytaM ^yl)phaiyI)pyrinBdine^ 
caAoxamidcCTFAsaU) 
















ieo 

1 OH 

0 


" N-(3-^on>^inctbylbenzyih3,o- 
dibydroxypynniidine-4- 
carboxamidc 


292 (M 
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WO 03/035076 



PCT/GB02/04742 



2 


OH 

JL /OH >^^ F 


NK4-fluorobaizyI)-5,&- 
dihyaroxypynnuaiwy - *" 
carboxamide 


.62 (M- 




3 


OH 


T 


N-[4-fhian>2- 

(trifluoronicAyl)bciizyD-5,6- 

dibythoxypyriimdnK>-4~ 

carboxamidc 


332 


F 
F 


4 






N-<23-dimcAOTybcaDzyl>-5,6- 

dibydroxypyriniidme-4- 

carbojtamidc 


504 (M- 




5 


OH 

o 




N^,4^imcthoxybcnzyI>-5,6- 

dihydioxypyriniidine-4- 

carboxamidc 


306 


F 

* 



Tabic 
1 


9 ■ r 


N4-<4-fluon>bcnzyl)-5,6-dihydTOxy- 
NT2Kpyndh>-2-yln^yI)pyrimidin^ 
2,4^ficarboxamide (TFA salt) 


596(M-) 


H 
H 


2 




N-<4^fliK)iobaizyIV5,6-dihydrX)xy-2 
(pipcra^l-yk^rtWDyl^y^midiiK^ 
4-caiboxamide (TFA salt) 


376 


H 


3 




H^4-fluorobenzy1)-5,6-dihydroxy- 

ha-<2-moipboliiH4- 
ylethyI)pyriinidroer-2»4- 
dicaiboxamide (TFA salt) 


420 
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dicarboxarakic 



N2r<4-flnoiobcazyI>-5,Mihydit)xy- 
frM^morpbotin-4- 

dicarboxanridcCTPAsalt) 



379 


H 


420 


5~ 



Table 


ou5^ 


libydroxypyriiridme-4- 


372 
445 


A 1 
A 


2 




2.(beozyloxycart^^ 
^-(2,4-<Jifluorobciizyl>-5,6' 
dihydroxypyrimidiiic-4- 
carboxamidc 


406 




3 




N-[(4-<[(4- 

dihydroxypyrimidm- 2 - 
y I)methyninorphotinc-4- 

caiboxanridc 


427 


® 1 
A 1 


4 




2r(bciizyk>xycaitooylamuK>iiicmy^ 
H-<4-fliMHt)benzyl>-5,6- 
dihydfOxypyrimidine>4- 
carboxamidc 




A | 


< 




^^^^artx^ylaminoTnctfiyi; 
^l-naphthylmetbyI>-5,6- 
dihydroxypyrinridin(>4- 
carboxamidc 


459 
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6 




2-bcn2yl-N-<4-fliiQrobeaizyD-5.6- 

dibydroxypyriniidnie^ 

carboxanndc 


354 




7 




2~benzyl-5/>-<fihydroxy-N-<l- 
napbthylmethy0pyrimidSne-4- 
carboxamidc 


386 


A 


8 




2^bcnzyl-N-(3-flnorobenzyI>5,6- 

dihydroxypyriimdme-4- 

caiboxarmde 


354 


A 


9 


8 


2-bcnzyl-N-(3,4-difluoiobcnzyl>-5,6 

dihydroxypyriimdiDO-4- 

carboxaimde 


372 


A 


10 


o 


2-(13-bcn2odioxol-5-ylinctbyl)-N- 
(3,4-difluorobciizyI>-5,6- 
dihydroxypyrimidine-4- 
caiboxamide 


416 


A 


11 




2^13-baizodjQxol-5-ylme<hyl>N- 
[4-fluoro-2K^«oromctbyI)bcnzyl} 
5 ,6-<fihydroxypyiimidine-4- 
carboxanridc 


466 


A 


12 




N-<4-fluorobenzy!>-5 f 6^ihydroxy-2 

(2-pbenyletbyI)pyrimidine-4- 

carboxamide 


368 


A 


13 




N-(4-fluorobeiizy!>-5,6-dihydroxy-2- 

(3^CTylpropyl)pyriniidinc-4- 

carboxamide 


382 


A 
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14 


SH I 1 


Ehydroxy-2r{tirien-2- 
^ImetbyDpyrim^"^^ 


4tf> 


A 


15 




[(nMHlAolin-*- 

yUcetyDamino}mcAyl}pyriiiiidincH 
i-caiboxanride (TFA salt) 


420 


I 


16 




Z-[(bcnzDylammo)mctbyI]-N-<4- 
fluorobeazyl>-5,6- 
dibydroxypyrinudinc-i- 
carboxamide 


397 


I 


17 




N-(4-fl«oiobcnzyl>5,6^1ibydroxy-2- 
(morpbolm^ylineAyOpyri^di 11 ^ 
4-carboxamide (TFA salt) 


363 


E 

1 


18 




benzyl 2r(4-U(4- 

fliK>robcazyI)amino]caTbonyl J-5,6- 

dibycboxypyriniiitiD-2- 

yl)etbylcaibamate 


441 

A 1 1 


A 

. i 


19 




2r [2- (bcnzoylamiiK))cthy I}-N-(4- 
fliiorobenzyI)-5,6- 
dihydroxypyriinidin<>4- 
caTboxamide 


411 


M. 


2t 


OH 

0 


N-(4-fluoiobcnzyl>-5,6^ibydroxy-'i 
mc tbylpyrimidiiK>4Haiboxaiiridc 


278 


A 
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21 




2-{t(N^t- 

6sn^y\^ycyT)anano\meihy\ }-N-(4 
flaorobaizyI)-5,6- 
dtibydroxy py i lmidine-4- 
carbox amide (TEA salt) 




1 

A 


22 




2Kbcnzyk>xycaibonylaiiimomcthyI> 
N-(3-metboxybcxizyI>-5.6- 
dihydroxypyriinidinc^4- 
carbcnuumdc 


439 


A 


23 




2-(benzyloxycarbcraylaimDometbyl> 
NK4^hk>robeazyI)-5,6- 
dihydioxypyriniidme-4- 
carboxanride 

i 


443 


A 


24 




2-(bcnzyloxycarbooylaminometbyI> 
N-(l 3-bcnzodioxol-5-yliDciliyI)-5,6 
dihydroxypyrimidine-4- 
carboxamidc 


453 


A 


25 




2KbenzyloxycarboDylajiiiiiojiictbyl)- 
N-<3^chloit>-4-incthylbcnzyI)-5,6- 
dihydroxypyiiinidiw>4- 
carboxanndc 


457 


A 


26 


o 


N^-dibcnzyl-5,6- 

dihydroxypyrimidiii&-4- 

carboxamidc 


336 


A 


27 




2-benzyI-N-<2-cliM>xybenzyI>-5,6- 

(tihydioxypyriimdinc-4- 

carboxamide 


3S0 


A 
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2-< 1 3-benzodioxol-5-y Imethyl>-N- 
(3-chk«t>^incibylbcnryI>-5,6- 
d^ydroxypyriimdin©-4- 
carboxanridc 


428 


A 


29 


o 


2^1>benzodioxoK5-ylmcdiyI)-N- 
(4-floorobenzyI)-5,6- 
<fihydroxypyrimidfine-4- 
carboxamidc 


398 


A 


30 




2-(l^-b«i2odioxol-5-yhnctbyl>N- 
(2-etboxybenzy!)-5,6- 
dihydroxypyrimi dine-4- 
carboxamidc 


424 


A 


31 


OH 




N-K^-fluorobcnzyO-S.e^fihydroxy-Z 

(t!uci^2-ylmcthyl)pyriinidini>-4- 

carboxamide 


360 


A 


32 




NK3^aro^metfaylbaizyI)-5,6- , 

dihydroxy-2^(thicn-3- 

ylmetbyl)pyriiiu(fin»-4-<ailx)Xflmidc 


390 


A 


33 


006^ 


N-<4-fluorobenzyI)-5 ,6-dihydroxy-2 
(thici>-3-ylnK^yI)pyriinjduio-4- 
carbox amide 


360 


A 


34 




2-butyl-N-{4-fluorobenzyI>-5,6- 

dihydroxypyrimidiii©-4- 

carboxamidc 


320 


A 
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35 


0 T 


N-(3-chloro^inediyIbeiizyI)-5,6- 
dihydn>xy-2-<2- 
phenykthyOpyriimdiiio-4- 
carboxamide 


398 


A 


36 




N-<2-ctboxybeozyI>5,6Klihydroxy- 
2^phCTy!ethyI)pyriimdiii^4" 


394 


A 


37 




N-bcnzyJ-5,6-dihydiDxy-2-<3- 
phcny!propyI)pyiimidii»^- 


364 


A 


38 




N-benzyl-5,6-<fihydioxy-2-(2- 

pbcny^yI)pyrin2idirK>4- 

carboxanndc 


350 


A 


39 




2-(bcnzyJoxycait)onylamiiiomcdiyI> 
N-<2-ctboxybenzyl)-5,6- 
(tihydroxypynmidiDC^ - 
carboxamide 


453 


A 


40 




N-bcnzyl-5,6Klihydroxy-2- 
(phsawixyiDctbyOpyriiniduK^ 


352 


A 


41 


u 

o 


N^-bis(13-bcnzDdioxol-5- 
ylmetby I}-5 ,6Klihydroxypyiimidine- 
4-carboxamide 


424 


A 


42 




NK4-chlorobcnzyl>-5,6-dihydioxy-2 

(2-pheoylethyl)pyiimkini&4- 

caiboxamide 


384 


A 



-188- 
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43I 


y^J^Y^^^ p 
KJ 0 c 


j-{l>tciizodioxol-5-yhnctbyI)-5,6| 

ihydroxy-2-<2- 
bcnylc&yl)pyrimidme-4- 

Hjboxaitude 1 

^l>benzodjoxo!-5-ylincthyI>-5,6| 


394 1 

386 


A 
~A 


44] 




lihydroxy-Mthien-3- 1 
4n^yl)pyrinu<liiifi^2rboxainidc| 




A 1 


45 




^-botyl-N-(3-chlOTO-4- J 
aicthyIbeiizyI)-5,6- | 
ffiydroxypyrimkime-4- 1 
caiboxanridc f 


350 




1 H 




^4-flnorobcazyI^5.6-daydioxy-z| 
{(4-mcthylpiperazia- 1- 
yI)mcthyI]pyriinj<tinc-4- 
caiboxamide (TFA salt) 


376 


* 1 

* 1 1 
E 


47 


l ' 


N-<4-fluoiobcnzyl>-5,6-dihydroxy-/ 
(pyirobdin-l-ylmcAyI)pynimdin^ 
caiboxamide (TFA salt) 


347 
I 369 




! 48 


U 1 


2-{anilinomctbyl)-N-<4- 
flnorobenzyI)-5,6- 
(fihydroxypyrinridmc-4- 
caiboxamide (TFA salt) 




1 E 


|1 




* 2n(3,4^iinetboxybciizyI>->H4- 
fluorobcnzyI)-5,6- 
dihydroxypyrinudinc-4- 

caiboxamide 


I 414 


1 * I 

A 


1 5 




N-b<^l-5 T 6Hiihydroxy-2-<mjai-3 
yjniemyl)pyriiiu<Une^-caiboxaim^ 


- 342 
1 





-189- 



WO 03/035076 
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51 


oj6^ 


N^H^oxybca2yl>5,6-dihydroxy- 

2^ttneo-3-ylmethyI)pyrimidme-4- 

carboxflinidc 


386 


A 


52 




N-<4-chlorobeazyI>-5.6KiihydrQxy-2 

(thi<^3-yhnediyl)pyriiiiidin&4- 

carbaxamidc 


376 


A 


53 


o 


2-(2^-(fiinctboxyetbyI>N-(4- 

fluorobcnzyI)-5,6- 

rfj hydronypyri ini djpo*4^ 

carboxamidc 


352 


A 


54 


U£ M JL JL M jL. 1) 


2-[(ace*ylamroo)methy!}-N-(4- 
fluorqbenzyl)-5 ? 6- 
HrhvffmTvnvrirnidinc-4- 
carboxamidc 


335 


I 


55 




NK23-dimetboxybenzyl)-5,6- 
dibydn>xy-2-{3- 

-Km ulTrmn vl vn mi 

caiboxamide 


424 


A 


56 


1 JL n m JL JL jt 


2-<bcnzyk)xycaitM?nyl2tmiiK>nicthyI> 
>Mx^I-5,6^ydioxypyriinkIii»- 
4-r-arhnxAmi£fe 


409 


A i 


57 




2Kbezizy!oxycaiboiiylamiBonietbyI> 
N-(2-m^boxybcaizyI>-5,6- 
dihydroxypyrinndinc-4- 
carboxamide 


439 


A 


58 


* 


2-<bcn2yloxycart)onylaminoincthyl)- 
N-(2-trifluoromcthyIbcnzyI>-5 t 6- 
dihydroxypyrimi dino-4- 
caiboxamide 


477 


A 



- 190- 



WO 03/035076 
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59 




5,6Kfihydroxypyrimidme-4- 
carboxainide 


396 


A 

i 


60 




N-<13-benzodioxol-5-ylmeAyI)-2- 
benzyl-5,6^ydn)xypyriimdinc-4- 

mifwt stmtdc 


380 


A 


61 




N4«izyl-2^,4-dimcdioxybcn2yI>- 

5,6nfihydroxypyrimidine-4- 

carboxflmklc 


396 


A 


62 




hK3-chlOTt>4-mctbyIbciizyI>-2^3,4 
dimetboxybenzyl>5 t 6- 
dih)fdroxypynmidinc^- 
carboxamidc 


444 


A 


63 




2-(3,4^iiincthoxybcnzyl)-N-(2- 
etboxybenzyl)-5,6- 
ninyQiTiAypjTiiiiiuiifO"^t^ 
carboxamidc 


440 


A 


64 




N-(13-benzodiaxol-5 -ybnethyl)-2- 
(3,4-ifiiactboxybcnzyI)-5,6- 
QiDyoDroxypynriiHiiiir^*!- 
carboxannde 


440 


A 


65 




2^13-beazodioxo)-5-ylmctbyl>-N- 
beazyl-5 t 6^ydraxypyrimiduie-4- 
carboxamidc 


380 


A 


66 


O F 


2-< 13-bcnzodioxol-5-ylincthyl)-N- 
[4-flooro-3-(trifluoroincdiyI)bcJizyl> 
5 ,6-dihydroxypyrimi dme-4- 
carboxaimdc 


466 


A 
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67 




h^4-dimetboxybarzyI>-5,6- 
dihydioxy-2-(2- 

phcnyIcibyI)pyninitJm&4- j 
carboxamide 


410 


A 


68 




5 T 6-dihydroxy-N-(3-mctboxybaizyI) 
2- 

(2-phoiylctfayI)pyrimidino-4- 
cajboxamide 


380 


. A 


69 




5,6^ydroxy-N-<3-<netbQxybcnzyl] 

2^thic^3-yhncthyl)pyiiinidiiie-4- 

carboxamidc 


372 


A 


70 


° ^* 


>^4-dimetboxybenzyI)-5,6- 

<Kbydroxy-2p<lhicn-3- 

ylmcil^I)pyrinudnie-4-<3rt)oxariri^ 


402 


A 


71 


1 


N_bcnzyl-2-b«tyl-5,6- 

dihydroxypyiiiiudine^ 

carboxamidc 


302 


A 


72 




rH4-flu«obcnzyI)-5,64ibydroxy*2 
[(isonicotmoy!aimiH))iiiediy!]pyi™ 
dinc-4-carboxamide (TFA salt) 


398 


I 


73 


o 


2-[(dim^ylainmo)metbyl)-l s H4- 
fluorobcazyO-S.e- 
dihydroxypyriinidiDC-4- 
cajboxamide (TFA salt) 


321 


C 


74 


o 


2-<l,3-bcnzodioxol-5-ylmctbyl>-5,6- 

dibydroxy-N-(3- 

nicthoxybciizyI)pyiimidiiic-4- 

carboxamidc 


410 


A 
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75 




N-(23^iincthoxybaizyl>-5,6- 
dihydroxy-2- 

(phawxynK^Opyrimidiiie^ 
caiboxanridc 


412 


A 


76 




2^aminomcttiyI>-N-<4- 
fluarobenzyI)-5,6- 
cfihydroxypynniidino-4- 
oubox amide (HC1 salt) 


293 


A* 


77 




2r<bcazyloxycaibonylflmmoniclhyI> 
l»^2^dfanrtboxybenzyI)-5 f 6- 
dihydioxypyy i iipdiii&4- 
carboxamide 


469 


A 


78 




2r<13-bcnzodioxol-5-yliiictbyI>N- 
(23-<fiiW5tboxybcazyl)-5,6- 

carboxamide 


440 


A 

. * 


79 


i 


N-(23-dimrthoxybcnzyl)-5,6- 
dihydroxy-2-(2- 

^Ji^nvlrlh vnpVrilllidiDC— 4- 

carboxamide 


410 


A 


80 




N-(23-diiMtboxybaizyl>-5,6- 
dihydroxy-M^hic 0 -^" 


402 


A 


81 


I 


2^anrinonjc&yI>-N-bciizyW5 f 6- 
dihydroxypyrimidine-4- 
caiboxamidc (TFA salt) 


275 


M 


82 


CM 


Z-butyl-N-<23-<lin»^ x y ba ^ , >" 

5,6-<lihydioxypyriinidint>-4- 

carboxamide 


362 


A 
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83 


CK 


N-{23-diiDe<hoxybcBzyI)-2-<3,4- 
(fimdboxybcnzyi>5,6- 
(fihydroxypy j imidine-4- 
caiboxamide 


456 


A 


84 




N^23-<iinictboxybcnzyI>-2-<2 T 2- 
cfimetboxycthyO-5,6- 
dihydroxypyriiiridine-4- 
carboxamide 


394 


A 


85 




hK4-flDanobco2yI>-5,6-dihydroxy-2 
({ [(4-metby tpiperazm- 1 - 
yl)acctyl] amino) methyl)pyrimidinc- 
4-caifcoxaimdc (TFA salt) 


433 


I 


86 




24wa^l-^4"fluorobciizyl>-5- 

hydraxy-6^-nK>rpbolin-4- 

y ttfhoxy )pyrinu dinc>4--carboxamidc 

(TFA salt) 


467 


J 


87 


0 


Z-benzy\-6-&- 

(dimcthylamiDo)cthoxy}-N-<4- 
flnorobcnzyI>54iydroxypyiimid^^ 
4-carboxamidc (TFA salt) 


425 


J 
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PCT/GB02/04742 

WO 03/035076 



Table 11 




7N^4-fluwobco2yI>-5,6^hydiOTy-2j 363 | C 
I (4-methybncq>holiB-2- | 
yI)pyriimdiDe^cart»xam (TFA 

salt) 



|dimcthylglycyDnK^boHn-2ryI}-N- | 
|(4-flnOT0baizyl>-5,6- 
jahydroxypyrimKin»-*- 
|carbcounnidc (TFA salt) 



434 1 



|Z-(dSctboxymcthyI>N-<4- 
Ifluoiobcozyiy-S^ 
I ddhydroxypyriinidinc-4- 
carboxamidc 



|N-bcozyl-5,6-<lihydioxy-2- 



366 A 



[mctiwxyCphcoyOn^npyrimidiDcj 



U-carboxamide 



]5,6Hfihydroxy-N^nKdboxybcnzyl) 
12- 

/H (meAoxy(phcnyl) 
[4-carboxamide 



2-(l-(bcnzylaxy)batyI)-N-(3/ 
I difluorobenzy I>-5,6- 
jdihydioxypyrimidi 116 ^ 4 - 
Icarbox amide 



444 A 



feH^loxy)butyl]W3^loio^ 456 1 A 

4-mcthyIbenzyI)-5 f 6- 
I dihydroxypyriniidjnc-4- 
Icarboxamide 



-195- 



WO 03/035076 
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8 




2- [(benzyIoxy)(pbenyI)mcthyI)-N- 
(23-dimethoxybenzyI}-5,6- 
dihydroxypyrimidmfr4- 
caiboxamide 


502 


A 

i 


9 




2-[(benzyloxy)d*aiy0mctfayI]-N-<4 
fhiorobenzyl)-5,6- 
dihydroxypymnidiiie-4- 
caiboxmmde 


460 


A 


10 




2-[(bemyk>xyKpbdiyI)mcaiyI]-N-<3 
chlorc>-4-metbyIbenzyI>5,6- 
dihyilroxypyrunidiDC-4- 
carboxamidc 


490 


A 


12 




N-<23HlimctboxybciizyI>*5,6- 
dihydroxy-2- 

[mctboxy(phcnyl)mc5thyI3pyiiiiiidiiic 
4-carboxamidc 


426 


A 

• 


13 




N-(4-fluorobcnzyl)-5,6-<lihydi03iy-2- 
[mcdioxy(phenyl)incthyI)pyiimidiDc 
4-carboxanride 


384 


A 


14 


CM 

6 


NK3-chk)ro^mclbyIbcnzyI>.5,6. 
dihydroxy-2^ 

[nicdK)xy(pbenyI)metfayOpyiimidinc 
4-carboxamide 


414 


A 


15 


OH 


N-bcnzyl-5,6^ihydioxy-2-(l- 

bydroxybutyQpyrimidino-4- 

carboxmnide 


318 


A* 


16 


OH O 


K-<3-chJorc>-4-melbyIbenzyI)-5,6- 
dihydroxy-2-<l- 
hydroxybutyl)pyriinidrae-4- 
carboxamidc 


366 


A* 



-196- 
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17 




^4-fliKxobcnzyI>5 t 6-dihydroxy-Z 

l-hydroxybutyOpynmi* 116 ^- 
aiboxaimde 


336 


A* 


ii" 


11 ^ ' 

O 


^[l-(benzyloxy)butyI]-5,6- 

iihydroxy-N-(3- 
Bedwxybcnzyl^ynmKluK^ 


438 


A 


19 




N^l>*cnzodioxol-5-yliDcAyI)-5,6 
dihydroxy-2^ 

[mcdK)xy(phcnyl)nKAyl)pyiiim^ 
4-carboxaimdc 


410 


A 


20 


6 


2-[l-<benzyIoxy)butyI]-N-<2> 
dimetboxybeazyl>-5,6- 
dihydroxypyrimidin^-4- 
carboxamide 


468 


A 


21 




2-[(bcnzylaxy)<phcnyI)mctbyl>N-l4 
n..*«^'l_/»rrniKTromethvt)bciJZylV 
5 , 6Kiibydroxypyrimidin^4- 
carboxamide 


528 


A 






N^4-chkx6benzyl>5,6^ydroxy-i! 
[nM=tboxy(pbeDyI)methynpyrimidim 

4-carboxainide 


400 


A 




(' J" ~ 


" 5,6^1ihydioxy-N-<2rinctboxybai2yl 

2- 

[iiK^xy(pbcnyI)mcthyl]pyriinjain 
4-carboxamide 


) 396 
e 


A 



-197- 



WO 03/035076 



PCT/GB02/04742. 



24 


OH 1 


^[4-fluaro-3- 

triflnoioiiif^DbcnzyO-5,6- 
fibydroxy-2^ 
medwx^haiyl^ 
^-caiboxfliiude 


452 


A 


25 


OH 


iihydroxy-2r 
4-carboxanride 


402 


A 
A* 


26 




dihydroxy-2-(l- 

hydroxybutyDpynniklHi^ 

carboxannde 


378 




27 


J" 


5.6Kiihydroxy-2r<l-hydroxybuty^ 

(3-mc^xybeiizyI)pyrinudiiiCh4- 

carboxamidc 


348 


A* 


28 


X OH 


text-butyl 2^(4- {[(4- 
fluc«x>bcn^I)anm»JcaiDonyi jo,o- 

dihydicxypyrimidin- 2 - 
yI)nKjrpbolhic-4-caiboxyialc 


449 


A 


29 




N^4-fluorobcnzyl>5 ? 6H^draxy-Z 
nK^hofin^-ylpyrinridine^ 
carboxanridc (TFA salt) 


349 


A* 


3C 




N-{2-etboxybenzyl)-5,6-dihydroxy- 
2- 

[mc&oxy(phenyI)mcthynpyrinridmi 
4-carboxamidc 


410 


A 



-198- 
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31 




benzyl 4-[(benzyloxyX4-{ [(23- 
dinM^xybcnzyI)ammo)cartx)nyl} - 
5 t 6-dihydroxypyrinridin-2- 
yl)metbyl)piperidin&- 1-carboxylate 


643 


A 


32 




2-[(beazyloxy)(pipcndin-4- 
yI)imAyl]-N-^23HlinK^boxybcnzy^ 
5,6Hfihydroxypyriini<lino-4- 
carboxamide (TFA sail) 


509 


A* 



Table 
1 




js^3-chk>ro^mcAyIbcazyi>-5,6- 

dihydbT)xy-2-isopropylpyriniidnic-^ 

carboxamide 

i ' 


336 


A 


2 




N-<4-fluorobcn2yI>-5,6^ihydn>xy-2 

(l-pbcnyJcibyOpyrimidinc^- 

carboxamide 


368 


A 


3 




N^^h)on>4-metbylbciizyI>-5,6- 

dihydn>xy-2-<l- 

pbi»ylcttryl)pyriimdme~4- 

carboxanride 


398 


A 


4 




N-[4-fluaro-2- 
(trifluoromethyI)beiizyl>5,6- 

<tibydroxy-2-<l- 
pbcnylemyI)pyrimidiiie-4- 

carboxamide 


436 


A 


5 


OH 

JL.OH f^S* 
CH, O 


N^/4-difluorobenzyI)-5 t 6- 
dihydioxy-2-isopropyli^rimidine^- 

carbox amide 


324 


A 



-199- 
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6 


CH, U 

i 


N-bcnzyl-5,6-dihydioxy-2-(l- 

phenylediyl)pyrimkfine~4- 

caiboxauride 


350 


A 


7 


^^^^^ 


N-^-ctboxybenzyI>5,6-dihydroxy- 

2r<l-i*coylctby!)pyrimidm&4- 

caxboxaxmdc 


394 


A 


8 




<ffiiydioxy-2-(l- 

phenyletbyl^yiimKtine^- 

caiboxamide 

i 1 


410 


A 


9 




N-(l ^benzodioxol-S-ylnielhyl)^^ 
dihydn>xy-2-(l- 
pheaylclbyl)pyiiinidino-4- 
carbox amide 


394 


A 


10 




H-<4^chlon>benzyI>5,6-4ihydroxy-2 

(l-phcoylctfiyI)pyriiiiidiBe-4- 

carboxamide 


384 


A 


11 




5 ,6-dibyaroxy-.r s J -\ 3-meinoxyDenzyi; 

2r<l-phcnylcthy0pyiiinWiiie-4- 

cajboxazmdc 


380 




12 


OH 


N-<4-floorobenzyI>5 t 6^1ihydroxy-2- 
isopropylpyrimi ddnc-4-carboxamide 


306 


A 



-200- 



WO 03/035076 
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13 




H<2^1imedx>xybaizyI)-5,6- 
dihydioxy-2r(l- 
phaiyIcthyI)pyriiiudiiK>4- 
cartxxxanride 


410 


A 


14 


f 


N-{4-fluoro-2- 

f fgiflm u i m i »0 i\ > ifl\hgngvH-5 6- 

dahydroxy-2-isoprc^ylpyrimidiiJC-4- 
carboxannde 


374 


A 


15 




hK2-ctbo*yba^I>5,6-dihydraxy- 
2^isopropylpyrini] dmc-4- 
caiboxamide 


332 


A 


16 




N^23-^imcthoxybcnzyI)-5,6- 

/liku/lmy ^_»«^r^rr^r^^TVU^^'yVT^^^l(IITlft^-4— 
carboxanndc 


348 


A 

. » 


17 




N^l 3-bcnxocfia3iol-5-ylmediyI>-5,6 
dfihydioxy-2-isopropylpyriniidincH4- 
carboxamide 


332 


A 


18 




N-bcnzyl-5,6-d3iydroxy-2- 
isopr(^y^yriinidiii&4Haiboxaiiiidc 


288 


A 


19 


OH 


N-[4-fluoro-3- 

(trifluorometfiy l)bcazy 1 J-5 ,6- 

dibydioxy-2-isopropylpyrimidinc-4- 

carboxaimdc 


374 


A 



-201- 



PCT/GB02/04742 

WO 03/035076 



20 




N^2,4-diniedK)xyben2yI)-5,6- 
(tihydroxy-2-isopropyIpyriinidmeH4- 

caxboxamidc 



348 



Tabic 
1 


13 

OH 


jO 


si-bcnzyl-2r<^clopentyi-5 f 6- 

lihydroxypyriniidii^4- 

raibaxaimde 


314 


A 


2 






fs} ^3^bloio-4-mcthylbcnzyI^^ 
cyclopaityl-5,6- 
dUiydroxypyiinu<tincr4- 
carboxamidc t 


362 


A 
A 


3 


JL .OH 




2^clc>p<ffltyl-NK4-fluor6bcnzyI)- 

5,6-dihydroxypyiiinidme-4- 

caxboxamidc 


332 




4 


vJ o 




2-cyclopcotyl-N-(23- 
dimetboxybcazyI>-5,6- 
dihydroxypyrinMdinc^4- 
cmboxflinidc 

2^k)pcntyl-NK2-«boxybcnzyI>- 

5,6-dfliydroxypyriinidiiM>^- 

caxboxaxnide 


374 


A 
A 


5 


OH • 


c 


358 




< 


A/" 


XT' 

F 


2-cyclopentyl-N-[4'fluoio-2- 
(trinaoromctbyl)bcn2ylh5,6- 
dihydroxypyriimdiBer4- 
caiboxamide 


400 


A 



-202- 



WO 03/035076 
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7 




2-^ydopeotyl-5,6^ihydioxy-N-<2- 

■ ■■■ilnii hIk m nTYmn nnifTlH^ \ 

carboxanridc 


344 


A' 


8 


^^^^^^ 


N-<i3-bc nzodiOTol " 5 "y liDC,h y^" 2 " 

cyclopeotyl-5,6- 

<fihydroxypyufni<tin&~4- 

carboxanridc 


358 


A 


9 


fir n 


2,^ry^opcat^5,6^ydiaxy-N-(3- 

nM*lKjxybemyI)pyrimidiiie*4- 

carDOxannuc 


344 


A 


10 


OH W, 


2-<^clopentyl-N-{2,4- 
dnnetboxybeozyI)-5,6- 
dihydroxypyrinudincr4- 
caiboxanridc 


374 


A 

. > 


Tabli 
1 


!l4 

o ° 


N-C3,4-diflooiobcoryI>-5,6- 
<fihydit)xy-2-[morpholiiHJ- 
yltpbeayljnieaiyij 
pyrinridiiie-4-caiboxaimdc QPA 

salt) 


457 


B 


! 2 


0 ' 


N-(4-fluoft)beiizyD-5 ,6~dihydroxy-2 
[mOTpboIiB-4- 

yi(phcoyI)mtAyOpy^ dil,e ^ 
carboxamkic (TFA salt) 


439 


B 


3 




a-KdiiiiediylamiDoXphcDyl)™^^ 1 ]- 
N-(4-fluOTobcnzyI>-5,6- 
dihydroxypyrimidinc-4- 
caiboxanridc 


397 


B 



-203- 



WO 03/035076 



PCT/GB02/04742 



4 


OH J 


^4-flnorobcozyI>-5,6-dibydroxy-2 
(2-mcAyl"2>dihydro-lH-indol-l- 
^I)(pbenyI)melbyI}pyrimidiDe-4- 
carboxamide (TFA salt) 


4&5 


B 


5 




N^4-fliiorobcn2yI>5,6-dihydroxy-2 
{pbcnyll(pyridiD-S- 
ylmetfiyl)anmK>]ine*byl}pyr^^ 
4-caruOxaiiDQC saiij 


460 


B 


6 




M-<3^-dichlOTX)bcnzyI)-2- 
[(dinK^ylamiiK))(phaiyI)inethyf|- 
5 f 6H3ihydroxypyrinridfinc-4- 
carboxamiae v lrJ\ sail) 


447 


B 


7 


9 


fbnnylpipexazin-1- 
yl)(pbeoyl)meihyl}-5,6- 
dihydroxypyrimi dinc-4- 
cait>oxamide (TFA salt) 


466 


B 


8 


f 
0 


^(4-flDorobcazyI>5,6^dibydroxy-2^ 
[((3-<lH-uiiidazoH- 
yI)im>pyI]aniiiio} 
(phcnyI)melliyI)pyiiniKim^4- 

carboxamidc (TFA salt) 


477 


B 


9 
K 


r" 


H^4-fluOTobcnzyI)-2^[I(4- 
fliHMobcnzyI)anrino)(pbcoyl)nicdiyl 
]-5,6^ydroxypyrinriiJine^- 
caiboxamide (TFA salt) 


477 


B 


9 • 


N-(4-fluoiobenzyl>-5 t 6-d2iydroxy-2 
[(4-meiby Ipiperaan- 1- 
ylKpbcnyOnicAyflpy^ dilM>4 - 
caiboxamide (TFA salt) 


452 


B 



-204- 



WO 03/035076 
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12 



13 



2JT(3 TdiSSS^^^^I 519 
carixuzmideCTFAsall) 



^Tuorobcozyi)-5.Wihydroxy 
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^aiboxflimdc(TFAsalt) 



yU(phcnyl)ii^yllpy^ diD ^ 
cajboxanridcCTFAsah) 



^^2,4-difluorobciizyI)-2- 
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5,6^ydro x ypy rimidiDC ^ 

c^oxanridcCTFAsalt) 



45^3^^i>-5 t 6^hyd«»y-' 

(phenyUCpyrito-*- , . 
LhnetbyI)ainiw>]i«« h y 1 )Py nnud 
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aiboxannde I 
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^4-fliK)it)bcnzyI)-5,6^hyJioxy-2j 

{13-<2roxopynoliitin-l- 1 
^^ py I]ainiDo}(phenyI)inctbyI]py 
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dibydroxypynimdme-*- 
caiboxanndc (TFA salt) 
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2_[l f 4-dioxa-8-azaspiio[45]dcc-8- 
yl(phcnyI)inctbyn-N-(4- 

fluorobaizy1>-5,6- 
dihydroxypyrimidin©-4- 

carboxflmidc (TFA salt) 
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N^nuOTt*CTzyI>5.6-dmydro3cy^ 
[[(2S>2^mctboxynicdjyl)pynofidiB 
l-yQ(phenyI)mi^yI)pyrimi.dinc^ 
caiboxamidc (TFA sah) 
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H4-£hiorobaizyI>-5,6Hiihydroxy-2| 
phenyl[(2-piperidiD-l- j 
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aotoxaimdc (TFA sah) 
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N-boxzyl-5,6-dihydroxy-2- S 
morpholm-4- 1 

cart>oxamide (TFA sah) 
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2-[(dimethylanriiio)(phcnyl)mctt)ylH 
NH4^uorobenzyl)-5,6- 
dihydroxypynimdin&4- 
carboxamidc (TFA salt) 


397 
425 


B 

* 


| 29 


F~~ GH DM 

Y 

1 F 


N-<4-fluorobcnzyI)-S,6-ditiydroxy-2r 
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Ijpy^diiKJ^^rboxmnidc(TFA 

salt) 
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N-(3 t 4-difluorobciizyl>5 I 6- 
dfliyd^xy-2^iniAyMp«azi»-l- 
y l)(phcnyI)m«AyDpyrinii*nc-4- 
carboxamide (TFA salt) 
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carboxamidc (TFA salt) 
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anboxanude (TFA salt) 
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artoxamidc (TEA salt) 
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carboxanride (TFA salt) 
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caifcoxamide (TFA salt) 
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carboxamide (TFA salt) 
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441 


B 


i 40 


a ° 


^[(dicAylan^Xph^ 1 ) 11 " 501 ^ 14 
[3,4-difliHHobenryI)-5,6- 
dihydroxypyrinridincr4- 
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dihydroxypyrimidiiic-4- 
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carixwunnide (TFA salt) 


379 


B 


44 




NK4-fluaiobcnzyI)-5 > 6^UhydnKy-2 
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N-(2^axybc^I>5 f 6^ihydroxy- 
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5,6^ihydrox7-N-(3-mctboxybca2yI) 
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{ pbcaiy 1 [(2S>2-<pynotidii>- 1 - 
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dihydroxy-2-[pbcDyI(piperidin- 1- 
yI)iw=thyl)pyriinidu»-4- 
carboxamide (TFA salt) 
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yl)(pbaiyl)mcdiyl)pyriiiiidiiic^4- 
carboxamkle (TFA salt) 
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(TFA salt) 
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carboxamide (TFA salt) 
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^3-diinetboxybeJizyI>-5,6- 
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y lcaibooyl)amiiK)]ctbyl}pyrto 
4^uboxamidc (TFA salt) 


426 
466 


I 

I 


2 




N-<4-fluoiobcnzyIV5,6^ihydioxy-z 
{ l-[(pyridiii-2- 

ylcarboDyDanunolcyclohcxyUpynni 
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iihydroxypyriinidine-4- 
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4-carboxamidc (TFA salt) 
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2-[HdiiDcthylamino)cyc\ohcxyI]-N 
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carboxamidc (TFA salt) 
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fliK)robciizyI)amino]cart)onyl}-5- 

l-methylethylcarbamate 
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2-(l-amino 1 -metbyletbyl)-N-(4- 
fluorobcozyl>-5,6- 
dihydroxypyiimidinc-4- 
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I)pyrinndiiK>4-caibcaamid^ 
alt) 


395 


C 


2 


■ 

6 


sH4-fluorobcnzyI)-5,6^ihydroxy-2 

[Z-phcnyH-Kpyndi 11 - 2 - 
fkai^yI)aniiiio]^ 
^cartwxanride (TFA salt) 

SK4-flnOTobcnzyl)>5,6-^ibydroxy-2 
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y I)pyrimidiiK^4-carbo^ (TFA 

sail) 
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2-<2-benzoyl- 1,23,4- 
tetrahydruisoquinofii)-3-yI)-N-(4- 

floorobcnzyI)-5,6- 

dihydroxypyriinidiiie-4- 

carboxamide 
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2.[l^^-dinicthylglycyI)-23- 
dihydio-lH-iiKiol-2-yI)-N-<4- 

floarobeiizyI>-5,6- 
dihydroxypynmidinc-4- 
cartwxaimde (TFA salt) 
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carboxamide (TFA salt) 
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^4-fluorobaizyI>-5,6-diliydroxy-2 
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tetrahydroisoqinnoIm<3- 
yi}pyiimidiD©-4-carboxamidc (TFA 
salt) 
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dibydroxypyrimidiD©-4- 
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carbaxamide (TFA salt) 
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dihydroxypyrinridm©-4- 
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carboxylase 
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2-P^,N^iinctfiylglycyI>-lA3 f 4- 
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dihydroxypyrimiddne-4- 
caiboxamidc (TFA salt) 
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dihydioxypyrinridiD^-yOpip^^ 
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[l^mcthylsulfonyl)pipcridin-2- 

yl]pyrimidinc^-carboxamide 


481 

425 


i 


2 






i 


3 




N-<4-fhJorobe»zyD-5,6-dihydroxy-2 
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salt) 

hH4-fluorobcnzyI>5,6-dihyciroxy^ 
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salt) 
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caiboxamidc (TFA salt) 
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rI)carbonyIlpipen*n-2- ^ 



NK^orobenzyl^.^ycW^ 453 
[l^pyridazin-S-ylca^y 1 ^" 
2-yH 




N_{4-flnorobaizy I>5 ,6-<Hhyclroxy-2-J 
{ i_[(4-mcthylroorpboliD-2- 

y!)cart)onyI)pipcri* D - 2r 
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carboxamidc 
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caiboxaimde (TFA salt) 
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2-|l- 

[(e&y lamino)caibonyI] pipendii>-2- 
yl }-N-<4-fliioiobeai2yI)-5,6- 
rirhytiroxypynnridjpe-4- 
carboxaniKlc 
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N^4-floorob€JizyI>-2r<l- 
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caiboxanridc 
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N-(4-nuorobai2yl)-5 > 6Klibydroxy-2 

pipcridin-2-ylpyriimdino-4- 

caiboxamide 
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N-<4-QuorobcnzyI>5 ,6-diby droxy~2 
[1 ^yrid&n^ylmethyl)pipaidiD-2- 
yqpyrimidiii&4<aiboxamidc (TFA 
sah) 
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hK4-fluorobcmy^5,6-<Jihydroxy-2 
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sah) 
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N-(4-fluorobco2yI>5,6-dibydraxy-2 
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(TFA salt) 
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arboxamide (TFA sah) 
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^4-flnoroboizyl)-5,6-dihydroxy-2J 
l^pyridii^3-ylcaibOTyI)pipcri<fiiH 

alt) 
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yQpynnudinM-carboxamidc (TFA I 

sah) 
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^l-bciizylpipcri^-^y 1 )-^ 4 " 
fluoix>benzyI)-5,6- 
dihydroxypynmidiBC-4- 
carboxamide (TFA salt) 


437 


' D 


24 


|^ 


NK4-fluorobc^IV5,6-dihydioxy-2, 
[l^^o-2-phcoylcdiyl)inpcridiiH2- 
yfll^rinudine^-caiboxaimte (TFA 

salt) 
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( fi mc Aoxybenzyl)aniino]caitonyl}- 

5,6-dihydioxypyriniidiD-2- 

yi)pipcridinfr-l-carbcaylate 
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4-carboxamtdc (TFA salt) 
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2-[l-(NJ^-<fimi^ylglycyl)piperidiD- 
2-yl>NK4-fluarobcnzyI)-5,6- 
dihydroxypyriraidiDO-4- 
carboxamidc (TFA salt) 
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2-{ l-[2^dimc%laimno>-2- 
oxoetliy 1 Jpipendin-z-y I j-iN-vf- 
fluorobenzyI)-5,6- 
dihydioxypyriniidme-4- 
caiboxanride (TFA salt) 
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N-<2,3-dimctboxybcnzyl)-5,6- 
dihydroxy-2-{l- 
isonicotinoylpipcridin-2- 
yl)pyrinudine-4-caitx>xamide (TFA 
salt) 
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N-<4-fluorobenzyI>-5,6-dihydroxy-2 
[I -(pynajD-z-y iiDcniyi/pipcruiiiHz-' 
y]]pyiiimdine-4-carboxamide (TFA 
salt) 
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2-<l-bcazylpipcridiD-2-yI)-N-(23- 
dmietboxybenzyI)~5,6- [ 
dihydroxypyriniidine-4- 
carboxamide (TFA salt) 
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N-<2>dimetboxybeazyl>-2-[ 1-(N,N 
dhncthylglycyl)pipcridin-2-yl]-5,6- 
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carboxamidc (TFA salt) 
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; ? 6KfibydioxypyriDricfino^ 
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f^23^dimrtiK)xybcnzyI)-2-<l- 
f6nnylpipcaidiD-3-yI>-5,6- 

carboxanridc 
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N-<4-fluorobc3Qzyl)-2-<l- 
foimy^)ipcridiii-3-yI>-5 f 6- 
dihydroxypyriniidin^4- 
caiboxanridc 
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dihydroxypyriinidii>-2-yI)pip«dhK> 

1-caiboxylate 
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2-(l-acctylpipcridm-3-yI)-N-(4- 
flnorobcnzyl)-5,6- 
dihydioxypyriimdiiie-4- 
carboxaroidc 
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benzyl 3-(4-{[(2r 

ctboxybcnzyl)aniiiK)]caibonyl)-5 f 6- 

dihydnrcypyrimidn>2-^ 

1-carboxylate 
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benzyl 3-{4- 

[(benzylamhx>)carbonyl}-5,6- 
d^ya^xypyiiniidh>2-yl } piperidm© 
1-carboxylate 
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benzyl 3-(4-{[(3-chkw>4- 
meAyIbenzyI)ammo)cartxMiyI}-5,6- 
d^yd^xypyrinrialiH2-yI)piperidine>- 
1-carboxylate 
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NK4-fluorobenzyI)-5,Mihydroay-2 
[Hmorpbolin^yhceiyDpiperidiD- 
3-yI]pyrimidiDe-4-caiboxflinide 
(lr/V sail; 
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2-( 1 -benzylpipexidin-3-yl)-N-<4- 
floorobenzyI>-5,6- 
dihydroxypyrinndine-4- 
carboxamide (TFA salt) 
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benzyl 3^4-{[(23- 
diiiH^xybenzyI>animo)caibonyl}- 
5,6<UbyoVoxypyiniatin-2- 
yI)piperidroc-l-caiboxylate 
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NK4-fluorobenzyl)-5,6^ihydroxy-2 
piperidin-3-ylpyrinridin&4- 
carboxamide (TFA salt) 
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^-bcnzyl-5,6^ydroxy-2-pipcriam 
}-ylpyriinidiiK>-4^rtK)xaini 
(TFA salt) 
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N-C2>dimcAoxyboizylV5,6- 
dibydroxy-2-piperi<fin-3- 
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1-carboxylate 
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N44-fhKHDbcnzyl)-2-(l- 
f6nnylpipcridin-4-yI>-5,6- 
dibydioxypyriinidinCr4- 
carboxamidc 
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benzyl 4-(4-{[(2^ 

ctboxybenzyl)ainiDo)caibonyl }-5,6- 
dfihydfOxypyrimidii)-2-yl)pipcridh^ 
1 -carboxylase 
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dimetboxybenzyl)ainmo)caibonyl }- 
5,6--dihydioxypyiiinidin-2- 
yI)pipcridinc-l-carboxylalc 
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241^^-diim^ylgIycyDpipcndin- 
4-yI]-N-<4-fhiorobenzyI)-5,6- 
dihydroxypyriinktme-4- 
carboxamide (TFA salt) 
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NK4-flnorobcnzyl)-5 > 6-daiydroxy-2 
(l^ncAylpiperid^i^yOpyriinidme- 
4-carbo xamkie (TFA salt) 
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pipciidiiWt-y^yriiiiidino-4- 
caiboxamidc(TFA salt) 
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dihydroxy-2-pipciidin-4~ 
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salt) 
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(TFA salt) 
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yI)pyiimidine>4-carboxamjdc (TFA 
salt) 
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benzyl 2^4-{ [(4- 

fluOToteazyl)aimno]caTbonyl}-5 f 6- 
dihydroxypyrinridxD-2-yI>-3,4- 
clihydroquiDolinc- 1 (2H)-cart>oxylaie 
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2Kl-ben2oyHX3A 

tel^ydroquinolm-2-yI)-N-(4- 

fluorobcnzyi)-5,6- 

d^ydroxypyrimidine-4- 

caiboxamidc 
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N-<4-flnorobcnzyI>-5,6-dihydn)xy-2 
(l-mctbyHA3,4- 
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4-caiboxamide (TFA salt) 
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^4-fluorobca2yI)-5 > 6-dihydraxy-2 
[l^yridiD-2-ylcart>ooy!)-lA3,4- 
trtrahydroquiDoKp-2^y0pyrimi(lin&- 
4-carboxamide (TFA salt) 
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2-d-benzyHA3.4- 
tetrahydioqmiK)lm-2-yI)-N-<4- 
fluon>benzyl)-5,6- 
djhydroxypyrimi<finf>4- 
carboxamidc (TFA salt) 
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2-<l-benzoylpipcTazin-2-yO-N-<4- 
fluoiobenzyI)-5 f 6- 
dihydroxypyrinridiii©-4- 
caiboxamide (TFA salt) 
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2-[l-{2-cWorobeo2oyl)-4- 
methylpipcrazii»-2-yl}-N-(4- 
fiuorobenzyI)-5,6- 
dibydroxypyriinidiiie-4- 
caitKKamidc (HC1 salt) 
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2r<4-acctyl- l-mtfhyliriperazin-2-yI)- 
N-(4-fliiOTobcnzyl>-5,6- 
dihydroxypyriinklino^- 
carboxamidc (TFA salt) 
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2^4-bcn20yKl-incthy^>ipcrazin-2r 
yD_N^4-fluorobcazyI)-5,6- 
dihydn>xypyrimidine-4- 
carboxamidc (TFA salt) 
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2-{H4-cWorobcnzoyl>4- 
incthylpipcrazin-2-yl)-N-<4- 
fluorobcnzyl>5 f 6- 
dihydroxypyrimidinc-4- 
carboxamide (TFA salt) 
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2- { 4^(eihyIamino)cait)onyI}- 1- 

xnetbytpiperaziD-2-yl JtN-i** 

fluoix)bcnzyI>-5,6- 

dih y drox ypyri mi cHoe-4- 

carboxanride (TFA salt) 


433 


G 


7 


• OH 
1 

X 


2^[l-(3-chloroben2X>yI)-4- • 
mctbylpiperazin-2-yl>N-(4- 
floofobcnzyl>5,6- 
dihydrox ypyrimidino-4- 
caxboxamide (TFA salt) 
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2^4K^l-l-mcihylpipcraziii-2-yI>- 
N-<4-fluorobcazyl>-5,6- 
dihydroxypyrimidine-4- 
caiboxamide (TFA salt) 


390 


C 


9 




2^1-bcozoyM^ylpipcrazitt-2-yl> 
N-<4-fluorobciizyI)-5,6- 
dihydroxypyiinridinc-4- 
carboxamidc (TFA salt) 
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N^4-fluoTobcazyl>5,6-dihydroxy-.2 
[1-methyW- 

(methyls ulfonyI)piperazin-2- 

y ] Jpyrimi din c-4-carboxamidc (TFA 

sah) 
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2-< 1 -t)cnzoyl-4-inethylpipcrazm-2- 
v f\_"M_/4_f| iifHDbenzvrV-5.6- 
dibydroxypyriinidroo-4- 
carboxamide (TFA salt) 
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N-(4-fluoroben2yI)-5 i 6Klihydroxy-2 
(l-meAylpipcjazin-2-yl)pyriinidin(>- 
4-carboxamide (TFA salt) 
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tat-batyl3-<4-{[(4- 

flucrobenzy l)amino]caibonyl }-5,6- 

dihydioxypyrimidin-2-yI>-^ 
metbylpipaazmc- 1-carboxylate 
(TPA salt) 
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2r<l,4-<fimcthylpipcra2in-2-^)-N-(4- 
fhif»bbcnzvD-5,6- 
dihydroxypyriinidine-4- 
carboxanride (TPA salt) 
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tert-butyl3-(4-U(4- 

fii wvmtw^i tvTI ammolcarboovl 1 -5 .6- 
dihydroxypyriinidiD-2-yI)pipcrazine' 
1-caiboxylatc (TFA salt) 
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241-bcazoyl-4-(N,N- 

ntmrjny igiycyi ipi|*a auu jnj *^ \* 

fluorobenzyI>-5,6- 
dihydroxypyiiniidin&-4- 
carboxamidc (TFA salt) 
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2-<4-bcazyH-mcthylpipcraziii-2-yl> 

dihydroxypyriimdine-4- 
carboxaimde (TFA sail) 
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2-< l-bai2X>yl-4-isopTOpyipipcxazm-2 
yI>-N-(4-fluorobcn2yI>-5,6- 
dihydroxypyiimidinc-4- 
carboxaimde (TFA salt) 


494 


C 


19 




N-<4-fluorobenzyI>-5,6<lihydroxy-2 
(l-isopropyl^incthylpipcrazm-2^ 
yI)pyriimdiDe-4-<arboxamidc (TFA 
ash) 
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ioayl2r(4-H(4- 

!uon5bcaq^)ainiiio]caibcaiyl)-5 > 6- 
fihydroxypyrinridm-2-y^ 
l-carboxylate (TFA salt) 
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^[4-<aniHnocaiboiiyI)-l- 
mctbyli^)ciariD-2-ylhN-(4- 

ftuocobenzyI)-5,6- 
dihydiDxypyrinridiDC-4- 

carboxamide (TFA salt) 


481 


G 


22 




1-benzyl 4-«nt-bmyl 2-{4-{[(4- 
flooiobciizyl)aimiK)]cartwDy l )-5,6- 
dihydroxypyrimjdiii-2-yI)pipcrazm& 
1,4-dicarboxylale 
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N-(4-flnOTobciizyl)-5,6-dihydroxy-2 
[4-mcdiyH-(pyridm-2- 
ylcaibonyI)pipcraziii-2- 
ylJpyrimidine-4-caiboxanridc (TFA 

sail) 
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>K4-fluOTObcnzyI)-5,6-dihydroxy-2, 
[l-rocttiyl-4-(pyri<fi> 1 -2- 
ylcarbonyI)pipcraziii-2- 
yI]pyrinridiDfr-4-carboxaimde (TFA 

salt) 
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N^4-fbKirobciizyI)-5,6^ihydroxy-2 
(4-isopropyU-metbylpip^ 
yl)pyiiimdiiK5-^ (TFA 
salt) 
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" 2-[iKW*-dinK^yteJy c yO^ 
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carboxanridc (TFA salt) 
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iihydroxypyrinridiiic^4- 
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tert-butyl iKN.N-<finicthylgIycyI>> 
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dQiyd^xypyriinidm-2-yDpipaBzmf^ 
1-carboxylate (TFA sail) 
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N-<4-fluorobcnzyl>-5,6-dihydroxy-2 
(4-methylpip«azii>-2-yI)pyriniidin(> 
4_caxboxaimdc (TFA salt) 
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N-(4-fluorobcozyl)-5,6-<lihydn»y-2 
pjpeiaziiH2^ylpyriroidii»-4- 
caiboxamidc (TFA salt) 
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salt) 
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2r<4-bcnzyt-5-oxomoipbofci-3-yI)- 
K^4-flootobeiizyI>-5,6- 
dihydroxypyriinidmc-4- 
caiboxanridc 
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2^4-bcnzylmorpholiD-3-yI>N-<4- 
fluorobaizyI)-5,6- 
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2-[(2S,4RM-<bcnzyloxy)-l- 
mcthy^)ynotidm-2-yO-N-(4- 
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dihydroxypyximidinc-4- 
carboxanride (TFA salt) 
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cajbaxamide (TFA salt) 
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2-[(2S,4R>l-benzyM- 

(benzyloxy)pyiroEdm-2-yI>N-{4- 

flDOTDbcikzyI)-5,6- 

dihydroxypyrinridine-4- 

carboxanndc 
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2Kl-bcn2oylpynolidiD.2-yI)-N-(4- 
fluorobcnzyO-5,6- 
d^ydraxypyrinndnie~4- 
carboxamide 
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N^4-flix>robenzyI>5,6-<lihydroxy-2 
[l-(4-mcthoxybcnzyI)-5- 
oxc^yirotidin-2-yI]pyrimidin&4- 
carbox amide 
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NK4-fluorobcnzyl>-5 7 6-<lihydroxy-2 
pynoUdin-2-ylpyrimidroc-4- 
carboxamide (TFA sah) 
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tert-butyl (2S,4R}-24M[(4- 
fluorobcnzyl)amiDo3carboiiy] } -5,6- 
dihydroxypyiimidm-2-yl>4- 
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carboxamidc 
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N-<4-flootobenzyI^5,6-olhydioxy-2 
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salt) 
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carboxamidc (HC1 salt) 
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dibydroxy-2-pyridiD-2-y lpyiiini dine- 
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pyridm-2-ylpyrin»dine-4- 
carboxamide (HC1 salt) 


341 


A 


4 




hK3-chk»obcnzyI)-5,6^iihydroxy-2 
pyridiin2-ylpyrinridin«>4- 
caiboxamidc (HQ salt) 


357 


A 
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ld0iy&oxy'2-pyiidin-2-ytpyriroid" 
]4-carboxanridc (HQ salt) 




|N^23-diincdKwybcnzyI)-5,6- 
dihydioxy-2-pyiW^2-^pyriimd 
LcaAaxanride (HQ salt) 



383 



|dihyrfroxy-2-pytkfin-2->1pyrimidin^ 
U^aiboxamxde (HO salt) 





N^-<hloro^fluorobcnzyI)-5,t>- I 375 
F |dihydroxy-2-pyridii^2.ylpyrimid : ~- 
4-carboxamidc (HC1 salt) 



5,6<!ihydroxy-N^iMAoxybaizyij| 353 

2^din-2-ylpyrinn<fi 1M ^ 
caiboxanridc (HC1 salt) 



|N-bcazyl-5,6^yAoxy-2-pyiidi^2j 323 
salt) 



OH 




5,6-dihydroxy-2-pyri^n-2-yl-N- 324 

(pyridin-3-yln^yl)Py^ dil ^ 
Icartxaamide (TFA salt) 
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12 



OH 




carboxmnidc (TFA salt) 
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Tabte158 



- " " In 

Strucuture . ~\Z 


a™g — 533 

lethytethytaarbamatB 

^a^HUKUAJtuoroJ 399 


1 A 1 
1 ^1 


p- — " — " — r 


'js yuufLtJi 4g] 


H c 




Tt "TL _ly-wrmjfV-N--f4- 1 3 ^ 


9 A* 




4-cart»xamide II 
i '1 I 




4-cartxwamkJe 1 


25 1 






»1 A 




Tbenzyl H^ttl* 1 

|d»iyc^xypyrirnkfln-2- . 


347 A- 




|4-cartx»camide I 






l^-carboxamWe j 
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OH 


2-(1 ^(ethyterrtno)cajtoon^^ 

mettiytethyl^ 

dihydraxypyrinnk^^ 




G 




9" 


2^1-{benzylamirK>M- fne tf 1 ^ 

[4-8uofobonzyf)-5.6- 

cfihydroxypyrimid^^ 


411 


C | 


<J K,C CM,, o 


2-[1 -<ben2x»ytamkio)-1 HTiettiyte<tTyf}-N- 
(4~1n)OiuO©nzyi/*sj,*'" 


425 


1 




2-{1-{benzyl(mothyl)an*wJ-1- ( 
dirydroxypyrirnldin©-4K»rtxjxaJTwJe 


425 


c 




° \ 


2-{1 -((fimethylaiTiinoH -m«U iyk*Hiyfl-N 
dtiydroxypyrimkfi^^ 


375 


A 


OH 

J- OH 

H 3 C CHj o a 


N-(2-chk>rob8n2y1>-2-i 1 - 
(cfimeoiyianuno)-!-* i wu i/ieu •yip-*,^ 


365 


A 


OH 


N-<2-ch)orobenzy0-2-[1 - 
(diniGinyianijno/- 1 -fneu iy i/»r^t w ^ 




A 


OH 

H,C CH, O 


((fimethytanr*K>>-1-fnelhytedi^ 
dfriyx*roxypyrimicflne-4^^ 


379 


A 






r^4-*tuoroberizy1>^.6K»iydrox^ 
methyt-H(pyrazirh2- 
ytaubony1)amino]ethy1}p^^ 
caiboxamxte 


427 


1 
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OH 


2-(1 ^dMhylamlno)-1-mrthyWhylH*- 

(^uorobenzylK^ 

diiydroxypyrimk*ie-4-cartxixainide 


377 


K 


OH 


ytethyOpyrimkfine^^ 


"ST 


K 


HjC CH, O 


me»iyM-pipefkflr>-1- 


389 


K 


H,C CHj O 


hK4-ftuorobenzyiy*.6Kf^ 

methyH-pynolWln-1- 

ylethyl)pyTlmkrin<^^ 


375 


K 


! OH 


N^4^uorobenzy0^.e^VC*roxy-2-<1- 
methy^Hmethyitpyrkliyv-^ 

carboxamide 


426 


C 


\ OH 
Hp CH, O 


24Hdtmethy»aiTiJno>-1 -methytethyl}- 

5 f 6-dIhydrc»cy4H2- 
(methyt!hto)benzyllpyrirT^e^ 

carboxamWe 


377 
448 


A 


OH 

CH, — » 


fhxxobenry()ani^]caitjonyl}^,6- 
memytethyQelhanediamid© 






i _^ PH 


2^1^1,4^ioj<a-8-azaspiro|4^)dec-8- 
yi)-1-fT>otnylBtnyt)-N^4-niKXDD€nzyi/- 
5,6*»iydroxypyrimkfine-4~ 
caitoxarrade 


447 


K 
I 




^4^uorobenzy!)^.6KiJ^^ 
mothyI-1 -fl(1 -fnethyM H-frnWazol-2- 
yl)tatftxxiyOamino}ethyf)pyri^ 
carboxamide 


429 
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H,CCH, O 



methyH ^4K»copipendjn-1 - 
yf )ethyi]pyrimxrne^^ 



^4^uorobenzyl)-5,6<»iydnjxy-2-{1 
melhy^Hme1hy1{pyri(fr)-2- 

cajtoxamkJe 



403 



426 




fcK)iobenzy1)amJno^^ 

mothylethy«H^nethy^ 
cafboxafidds 



OH 



2-{1-{acety1(methyf)amlno>1- 
meit^tethylW^uofobenzy^ 



377 



OH 




ocr* 



2-{1 ^ac©tytam*tno>-1 -methytetfiyf]-N- 

(4-thiorob©nzy0-5,6" 

diiydroxypyrfrr^ne-4Kartxwamldo 



ch, oh 



2-{ 1 ^4-<<flniethytam}no^pefldin-1 -yf>- 
1 -*T>etfty1ethy0^4^iJorob^ 
diiydraxypyrimkflne-4'cartw 




N^2,3KfirTwthoxybenzyf)-2-f 1 - 
(dmethy!ajnino>-1 HDettiyietfryf}-5,6- 
c»iydroxypyrimidine-4^ 



391 



CH, N 



OH 



2^4^(fimettryianwK))tEtmhydrx>*2H- 
py ra rU^rH4^uorobenzyf>-5 f 6- 



OH 



^4^iK)a3benzyf>^,6-di7ydroxy-2-{7- 
methy»-7-«zabteycto{2^ipiepl-1- 
y1)pyrimkflne-4-carboxamkle 



CH, 
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2^-acetyl-7^2Bbicycto(2^.1|iept-1- 
dihydiDxy^rimkfine-4-<SLrtwxflmkte 


401 


A 
A 








2-<2-acety»-2-flzattcyctoiZ1 .1 Jhex-v 

y!)hN-(4-mjofobeazyfh5.6- 

( » ! ydrnxypyrirTBd^ 


ar/ 


c 








r^4-fhJorobGnzyr>^ f 6«caiy*Dxy-2-(2- 

methyl-2-arabicycto(2.1.1lh8X-1- 

y|)pynnr*finG-4^artx«anildo 
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Table 17B 


Name 




Procedure 


Structure 


tert-butyl (2S,4flhHbenzytaxy}~2-{4 
nv A-fh f«nb«HizvfWntnolcart5onytV 
5,6-dffiytfroxypyrimHin-2- j 
yl)piperidine-1-cart)oxy!ate 


553 


A 


OH 


2^(2S.4RH-{benzykwy)ptpencfin-z- 
yl}-fj^4^tucxooenzyi^-o,t>* 


453 


A* 


OH 


24(2S,4RH^benzytaxyh1 - 
methy»plpef1dffv2-yfH>H4- 
fhjofobenryl>6.6- 
rfhycfruxypynmkiine-4-c^^ 


467 


C 


OH 


^4^kJorobenzy1>-5 I 6Kihydroxy : 2- 
[(2S.4RH~hydraxy-1 - 
me1hylpiperkfirh2-yqpyrimkline^ 
cartxjxamkte 


37/ 


A* 


o , 


2-{1 -acetyW-{benzyioxy )piperioif>-2- 

yI}^N-{4-fluofobenzyJ>-5,&- 

dhyc^xypyrimkfine^cartxjxaxnkie 


495 


1 
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Table 21 B . 

F~ Structure 


Name 

2^1*<HhyMHTH^pipera^ 

(4-fluorobenzyl)-5,6- 

dmydroxypyrimkSne-4-cartx)xanudo 


M+1 
390 


Procedure 
A 




?^(4^uorobenzylK,6^ihy*ox^z^ 
methyi-lKpyrazin-2" 
yicaibonyOpiperazi^ 
cartxDxamide 


468 


A 
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Table 22B 



Structure 


Name 






tert-butyl 3-{44[(4- 
ftuorobenzyl)amirK)]cart)onyf}- 
5,6-dihydroxypyrimkfin-2- 
y^k)nr»orpholine-4^arboxylate 


465 


A 


OH 

s ^C»Xr F 

^ NH O 


N-(4-fluorobenzy[)-5 f 6- 

dihydroxy-24hk>morphofir>-3- 

ytp^mWine-4-carboxarnide 


36b 


A* 


OH 

f T •* T 


rH4-fluorobenzyt)-5 > 6- 
cfihydroxy-2-{4- 
melhytthiomorpholin-3- 
v1)nvrimidine-4-carboxamid6 

jllUJI II IIKJII IW » VrtAJ W*" ■ 


379 


C 




N-(4-fluorobenzy0"5,6- 
dihydroxy-2-[4-{pyridin-2- 
yk»rtx)nyl)thiornorphonn-3- 
ufinwimiHinfv^-r^irboxamide 

y Ijpy I II • llUlf luteal uuAtu i iivn^ 


4/0 


1 


k^ N Y° ° i 


2-(4-acetyttfiiomorpholin-3-yl)- 
N^4-fluorobenzyJ)-5 f 6- 
jihydroxypyrimidine-4- 
cartx)xamide 


40/ 


1 


OH 

h » c -o^v' Ln< t 0 

O^NH HhL 

F 


tert-butyl 1-<4-{[(4- 
f!uoroberizyOamino]cartx)nyl}- 
5,6Kfihydroxypyrimidin-2-yf>-2- 
methoxyethylcarbamate 


437 


A 
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OH 

H,C CH, 1 


£-[1 -(dimethylamino)-2- 

fnethoxyethyl]-N-{4- 

fluorobenzyl)-5,6- 

jihydroxypyrimkiine-4- 

caiboxamide 


365 I 


C 1 


OH 

H,C^NH HN. 

° p 

F 


2-[1 -(acely1amino)-2- 

methoxyethyfHH^ 

fluorobenzyl}-5,6- 

cfihydroxypyrimidine-4- 

carboxamide 


379 


1 

A* 


Q 

F 


2-(1 -amino-2-methoxyethyl)-N- 
1 4-fluorobenzyl)-5,6-. 
dihydroxypvrirnkfine-4- 
carboxamide 


1 




b 9 


N-{4-fhJorobenzyO-5.6- 
dihydroxy-2-{2-fnethoxy-1 - 

[(pyricDr>-2- . ^ 
yteart>orryl)amino]ethyl}pynmicfi 

ne-4-carboxamkJe 


442 


1 


™^ ° 

H 


N^4~fluorobenzyf)-2-{1 - 
(formyiamino)-2«fnethoxyethyl]- 
5,6-dihydroxypyrimidine^ 
carboxamWe 


365 


A 
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OH 

h,ct 


N-(4-fluorobenzyl)-5,6- 
dihydroxy-2-{2-methoxy-1 - 
(methylajTiino)ethyllpyrirnidine- 

4-cartx>xamide 


352 


A 


OH 


2-{Hacety!(methyl)aminoh2- 
methoxyethylHMH[4- 
fluorobenzy1)-5,6- 
dihydroxypyrimidine-4- 

yortvwramirte 
C3iUUAai i itvjc? 


393 


1 


6 


N-(4-fluorobenzy1)-5,6- 
dihydroxy^2-fTiethoxy*1 - 

[methyl(pyridin-2- 
yjcart>onyl)amino]ethyl)pyrimIdI 

ne-4-carboxamide 


456 


1 1 
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Table 23B 



Structure 



Name 



M+1 



Procedure 



OH 



N*(4-fluorobenzyl)-5,&- 
dihydroxy-2-{(4R)-3- 
(pyricfin-2-ytaarbonyl)-1 > 
thiazolidin^yOpyrimicBne-4 
carboxamide 



456 



OH 




N-(4-fluorobenzyl)-5 f &- 
dihydroxy-2-{(4RH,3- 
thia2ondin^y0pyrimidine-4 
carboxamide 



351 



A* 



OH 




N-(4-fluorobenzyl)-5,6- 
dihydroxy-2-l(4R)-3-methyl- 
1 ( 3-thiazolkiin-4- 
yf]pyrimidine-4- 
carboxamide 



365 



OH 




2-(3-acetyM ,3-thiazo!idin-2 
y!)-r4-{4-fluorobenzyl)-5 > 6- 
dihydroxypyrimidine-4- 
carboxamide 



393 




U o 
CH, 



N-{4-ftuorobenzyl)-5,6- 
dihydroxy-2-(3-metriyH ,3- 
thiazolidir>-2-yl)pyrimidine- 
4-carboxamide 



365 
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Table 25B 



Structure 


Name 


Mf1 


Procedure 




^4^uorobenzyl)^5,6-<fihydroxy-2- 
(1 ^ f 4-trimetTTy*piperazin-2- 
yf)pyrimidh>e-4-carboxamide 


390 


C 






OH, ^Ll; Cf 


242,4^rnethy^1Kpyrazln-2-" 
ykajtKHiyl)pfperarirv2-yfHH^ 
fluorDbertzyt)-5 v 6- . 
cfihydroxypyrWine-4-carbo^^ 


482 


C 




2^1-acetyl-2,4^lnreth^^ 

yi>r^4-fluorobenzyl)-5,6- 

dihydroxypyrimkfine-4-carboxarrtcte 


418 


C 






^ jljT a jCT 


tort-butyl 1-<4-{|(4- 
fluoroben2yf)amino]cartx)nyl}-5 f &- 
djhydroxypyrimkir>-2-yiy-2-fnethoxy- 
1-methytethylcarbamate 

i 


451 


A 


NH, O 


2-{1 -amino-2-methoxy-1 - 
<fih^roxypyrimklne-4-caiboxamkie 


351 


A* 


OH 

HN^O O 


2-{1 -<acetytamino)-2-fnetrK)xy-1 - 

methytethy0-^^fluorobenzy1>-5,6- 

cfihydroxypyrimkine-4-carboxamJde 


393 
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1 6 

K,C^CH, 


2-{1 ^dimethy»amino)-2-fneihoxy-1 - 

methy1ettiy04H4-f!uorobenzyl^ 

(£hydroxypyrimkfne-4-cart>oxajT^ 


379 


C 


i o 

H,cr 


N^4^uorobenzyl>-5,6-cfihydroxy-2- 
[2-fnethoxy-1-inettiyl-1- 
(methylamifK))ettiyI]pYri 
cartwxamide 


365 


C 


O 


r^4-ftuorobenzy^^»iydrDxy-2- 
{2-methoxy-1-me4hyl-1-{(pyrt(fi^- 
yk»itK>fiyf)aminoJethy1)pyfOThffi^ 
cartxjxamicte 


456 


G 




2-<1 ^-dimothytp'fperkfi[v2-yt)-hH4- 
fkiorobenzyl^5,&- 

cfihydroxypyrirnicfine^^rboxanude 


375 


C 


OH 




h,c-v° ° 

CH, 


2-{1-[acetyl(methyf)amino]-2- 
n^thoxy«1-me1hy»ethyJ)-N-(4- 
ftuorobenzyl)-5,6- 

cfihydraxypyrimkfine-4-carboxamkJe 


407 


I 


O 


|^44hK>robenzyl)-5 # 6Klihydrafxy-2- 
{2-n>ethoxy-1 -fnethyM - 
Imethyt(pyrt(flfv2- 

ytcartx>ny1)amlnoJethyl)pyriiTildine^ 
cartx>xamkte 


470 


I 


6 


[(c^ck)hexyimethyI)(methy1)anriino> 
2-methoxy-1 -methylethyl}-N-(4- 
fhjorobenzyl>^5 t 6- 

(fihydroxypyriir^ne-4-<sut)oxarnlde 


461 


c 
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6 


2^H(cyclohexyfmethyI)amino}-2- 
methoxy-1 ^thytethyfH>K4- 
fluorobenzyf>-5 f 6- 

dihydroxypyTiJTikSne-4-cart)oxaiTnde 


447 


C 


OH 

l^NH O 


2^H(cydohexytmethy»)aminol-2- 

methoxy-1-methy»ethy1hN-(4- 

fluofDbenzyl)-5,6- 

cShydroxypyrimkftrie^carboxan^ 


361 


A* 




2-<4-acetyM ,2-dJmethytpipefa2H>-2- 

ylH^4-fluorobenzyl>-5 t 6- 

(fihydroxypyrimkJne-4^rtx)xamkie 


418 


A 






OH 


2-<1 -acetyt-2-methytp<pericfin-2-y1>' 

N-<4-fIuorobenzy1>6 t 6- 

cfihydroxypyrimi(fine-4-cartx>xamlde 


403 


A 




rH4-fluorot>enzyl>-5 f 6-dihyc4roxy-2- 
(2-niethy1-1 -(pyrazin-2- 
yk^rtx>ny1)plperkifT>-2-yf|pyri^ 
4-carboxamide 


467 


A 


OH 

l^N. CHs O OMO 


NK2 T 3KJimothoxybenzyl>'2-<1 

cflmefthylpiperidif>-2-yl)-5,6- 

dihy*oxypyrimkflne-4-cart>oxamkJe 


417 


C 






hH4-fhiorobenz>i>-5 1 &Kfihydroxy-2- 
2-methyM -(pyrid n-2- 
/tcarbonyt)p!pericfin-2-ynpyrimidine- 
4-carboxamkie 


466 


A 
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2-(1 -{(2,4-dimethyM .3-thiazcrf-5- 
yJ)cafbonylJ-2-n>^hyfp^rkfin-2-yl}- 
N-<4-fluofDbenzyl}-5 i S- 
o^hydrQxypyrinrikfino-4*carboxaiTvde 


500 


A 




OH 




2-{(2S)-1 -acetyJ-2-methylpynotkfin- 
2-y(hfi{4-fIuorobenzyO-5,6- 


389 


A 
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While the foregoing specification teaches the principles of the present 
invention, with examples provided for the purpose of illustration, the practice of the 
invention encompasses all of the usual variations, adaptations and/or modifications 
5 that come within the scope of the following claims. 
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WHAT IS CLAIMED IS: 

1. A compound of Formula (I): 

.OH 



OR 2 



N^V R ! 
R^N^Y^R 



,3 

A 

<D; 



5 wherein 
Rlis 

(1) -H, 

(2) -Cl-6 alkyl, which is optionally substituted with one or more 
10 substituents each of which is independently halogen, -OH, -CN, 

-O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)R a , -C02R 3 , -SRa, 
-S(=0)R a , -N(R a R D ), -C(=O>C0-6 alkyl-N(RaRb), N(Ra>C(=O)-C0- 
6 alkyl-N(RbRc), -SC>2Ra, -N(Ra)S02Rb, -S02N(R a Rb), 
NR" 

-N(Ra>C(=0)Rb R R° , -N(R a )C(=0)N(RbRC), 
15 -N(Ra)C(=0)C(=0)N(RbRC), or -N(R a )C(=<»ORb, 

(3) -O-Ci-6 alkyl, which is optionally substituted with one or more 
substituents each of which is independently halogen, -OH, -CN, 
-QCl-6 alkyl, -O-Ci-6 haloalkyl, -C<=0)Ra, -C02Ra, -SRa, 
-S(=0)R a , -N(R a Rb), -C(=O)-C0-6 aIkyl-N(R a Rb), N(Ra>C(=O)-C0- 

20 6 alkyl-N(RbRC), -S02R a , -N(R a )S02Rb, -S02N(R a Rb), or 

-N(R a >C(Rb)=0, 

(4) -Rk, 

(5) -Cl-6 alkyl-Rk, wherein the alkyl is optionally substituted with one or 
more substituents each of which is independently halogen, -OH, -CN, 

25 -O-Q-6 alkyl, -O-Ci^ haloalkyl, -N(R a Rb), -N(R a )C02Rb, 

-N(R a )C(=0)-Co-6 alkyl-N(RbR c ). or -N(R a )-C2-6 alkyl-OH with the 
proviso that the -OH is not attached to the carbon alpha to N(R a ), 
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(6) -C2-5 alkenyl-Rk, 

(7) -C2-5 alkynyl-Rk, 

(8) -CO-6 alkyI-O-Co-6 alkyl-Rk 

(9) -Q)^alkyl-S(0)n-Co-6 alkyl-Rk, 
5 (JO) -O-Ci-6 alkyl-ORk, 

(1 1) -O-Ci-6 aJkyl-O-Ci-6 alkyl-Rk, 

(12) -O-Ci-6 aftyl-S(0)nRk, 

(13) -Co-6allcyl-N(Ra)-Rk 

(14) -Q>^alkyl-N(Ra>Ci^ alkyl-Rk, 
10 (15) -Co-6alkyl-N(Ra>Ci^alkyl-ORk 

(16) -Co^5 alkyl-C(=0)-Rk, 

(17) -Co-6 alkyKX=0)N(Ra>Co^6 alkyl-Rk, 

(18) -Co-6 alkyl-N(RaXX=O)-C0-6 alkyl-Rk, 

(19) Co-6 aIkyl-N(Ra)C(=0>0-CO-6 alkyl-Rk, 
15 (20) -Cl-6 alkyl which is: 

(i) substituted with aryl or -O-aiyl, wherciii the aryl is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Cl-© alkyl, -Cl-6 alkyl-ORa, 
-Ci-6haloalkyl,-0-Ci-6alkyl, -O-Ci-6 haloalkyl, 1 
20 methylenedioxy attached to two adjacent carbon atoms, or aryl; 

(H) substituted with-Rk,-Ci-6 alkyl-Rk, -N(Ra>C(=O>C0-6 
alkyl-Rk. -Q)^ alkyl-N(Ra)4^ alkyl-Rk, -Co-6 
alkyl-O-Co-6 alkyl-Rk, or -QMS alkyl-N(Ra)-C(=O)-C0-6 
alkyl-Rk; and 

25 (iii) optionally substituted with one or more substituents each of 

which is independently halogen, -OH, -CN, -O-Ct-6 alkyl, 
-O-Cl-6 haloalkyl, or -N(RaRb), or 
(21) -Ci-6 alkyl, substituted with -O-Cl-6 alkyl, and with a substituent 
selected from the group consisting of -N(R a )C(=0)Rk and 
30 -N(Ra)Ci-6 alkyl-Rk 

R2 is -H or -Cl-6 alkyl which is optionally substituted with one or more substituents 
each of which is independently 

(I) halogen, 
(2) -OH, 
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(3) -CN, 

(4) -O-Ci-6 alkyl, 

(5) -O-Q-tf haloalkyl, 

(6) -C(=0)Ra, 
5 (7) -COiRa 

(8) -SRa 

(9) nS(=0)Ra 

(10) -N(RaRb), 

(11) ~C(=0)N(RaRb), 

10 (12) -N(Ra>C(=0)-Ci_6 alkyl-N(RbRC), 

(13) -S02R a » 

(14) -N(Ra)S02R b , 

(15) -S02N(R a Rb), 

(16) -N(Ra)-C(Rb>=0, 

15 (17) -C3-8 cycloalkyl, • 

(18) aryl, wherein the aryl is optionally substituted with one or more 

substituents each of which is independently halogen, -Cl-6 
alkyl, -Cl-6 haloalkyl, -O-Cl-6 alkyl, -O-Ci-6 haloalkyl, 
-Cfj-6 alkyl-N(R a Rb), or -Q-6 alkyl substituted with a 5- 

20 or 6-membered saturated heterocyclic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S; 

wherein the saturated heterocyclic ring is optionally 
substituted with from 1 to 3 substituents each of which is 
independently -Cl-6 alkyl, oxo, or a 5- or 6-membered 

25 heteroaromatic ring containing from 1 to 4 heteroatoms 

independently selected from N, O and S; or 

(19) a 5- to 8-membered monocyclic heterocycle which is saturated 

or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; wherein the 
30 heterocycle is optionally substituted with one or more 

substituents each of which is independently -Cl-6 alkyl, 
-O-C1-6 alkyl, oxo, phenyl, or naphthyl; 

R3 is -Hot -Cl-6 alkyl; 

35 
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R4is 

(1) H, 

(2) Ci-6 alkyl which is optionally substituted with one or more 
substituents each of which is independently halogen, -OH, 

5 O-Cl-6 alkyl, -O-Cl^ baloalkyl, -NO2, -N(RaRb), -C(=0)Ra, 

-C02Ra -SR* -S(=0)R a , -SC>2R a , or -N(R»)C02R b , 

(3) Ci-6 alkyl which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, or 
O-C1-4 alkyl, and which is substituted with 1 or 2 substituents 

10 each of which is independently: 

(i) C3-3 cycloalkyi, 

(ii) aryi. 

(iii) a fused bicyclic caibocycle consisting of a 
benzene ring fused to a C5-7 cycloalkyi, 

15 (iv) a 5- or 6-membered saturated heterocyclic ring 

containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 

(v) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 

20 independently selected from N, O and S, or 

(vi) a 9- or 10-membered fused bicyclic heterocycle 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 
wherein at least one of the rings is aromatic, 

25 (4) C2-5 alkynyl optionally substituted with aryl, 

(5) C3-8 cycloalkyi optionally substituted with aryl, 

(6) aryl, 

(7) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-7 cycloalkyi, 

30 (8) a 5- or 6-membered saturated heterocyclic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S, 
(9) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 
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(10) a 9- or 10-membered fused tricyclic heterocycle containing 

from 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 

wherein 

5 each aiyl in (3)00 or the aryl (4), (5) or (6) or each fused 

carbocycle in (3Xiii) or the fused carbocycle in (7) is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Ci-6 alkyl, -Cl-6 alkyl-ORa -Ci_6 
haloalkyl, -O-Cl-6 alkyl, -O-Cl-6 haloalkyl, -CN, -N02, -N(RaRb), 
10 -Cl^ aIkyl-N(RaRb), -C(=0)N(RaRb), -C(=C)Ra, -CW, -Cl-6 

alkyl-CX)2R a » -OCQ2Ra, -SR a , -S(=0)R a , -S02R a , -N(Ra)S02R b , 
-S02N(RaRb), -N(Ra)C(=0)R b , -N(R a )C02R b , -Q-6 
alkyl-N(Ra)C02R b , aryl, -Ci-6 alkyl-aiyl, -O-aiyl, or -CQ-6 alkyl-het 
wherein het is a 5- or 6-membered heteroaromatic ring containing from 
15 1 to 4 heteroatoms independently selected from N, O and S, and het is 

optionally fused with a benzene ring, and is optionally substituted with 
one or more substituents each of which is independently -Cl-6 alkyl, 
-Ci-6 haloalkyl, -O-Cl-6 alkyl, -O-Ci-6 haloalkyl, oxo, or -€02R a ; 
each saturated heterocyclic ring in (3)(iv) or the 
20 saturated heterocyclic ring in (8) is optionally substituted with 

one or more substituents each of which is independently 
halogen, -Cl-6 alkyl, -Q-6 haloalkyl, -O-Cl-6 alkyl, -O-Ci-6 
haloalkyl, oxo, aryl, or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected 
25 from N, O and S; and 

each heteroaromatic ring in (3)(v) or the heteroaromatic 
ring in (9) or each fused bicyclic heterocycle in (3)(vi) or the 
fused bicyclic heterocycle in (10) is optionally substituted with 
one or more substituents each of which is independently 
30 halogcm, -Q-6 alkyl, -Cl-6 haloalkyl, -O-Cl-6 alkyl, -O-Ci-6 

haloalkyl, oxo, aryl, or -Cl-6 alkyl-aiyl; 

or alternatively R3 and R4 together with the N to which both are attached form a C3-7 
azacycloalkyl which is optionally substituted with one or more substituents each of 
35 which is independently -Cl-6 alkyl or oxo; 
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each Ra, R b , R c , and Rd is independently -H or -Cl-6 alkyl; 

Rk is carbocycle or heterocycle, wherein the carbocycle or heterocycle is optionally 
5 substituted with one or more substituents each of which is independently 

(1) halogen, 

(2) -OH, 

(3) -CN, 

(4) -Ci-6 alkyl, which is optionally substituted with one or more 
20 substituents each of which is independently halogen, 

-OH, -CN, -O-Cl-6 alkyl, -O-Ci-6 haloalkyl, 
-a=0)R a . -C02R 3 , -SR a , -S(=0)R a , -N(R a R b ), 
-C(=OHCH2)0-2N(R a R b ), 
N(Ra)-C(=O)-(CH2)0-2N(R b R c ), -S02R a , 
15 -N(Ra)S02R b , -S02N(R a R b ), or -N(R a >C(R b >=0, 

(5) -O-C 1-6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, 
-OH, -CN, -O-Cl-6 alkyl, -O-Cl-6 haloalkyl, 
-C(=0)R a -C02R a , -SR a , -S(=0)R a , -N(R a R b ), 
20 -C(=OHCH2)0-2N(RaR b ), 

N(Ra>C(=OHCH2)0-2N(R b R c ),-SO2Ra, 
-N(Ra)S02R b , -S02N(R a R b ), or -N(R a >C(R b )=0, 

(6) -N02, 

(7) oxo, 

25 (8) ethylenettioxy, spiro substituted on a ring caibon in a saturated 

ring of Rk; 

(9) -C(=0)Ra, 

(10) -C02R a , 

(11) -SR a , 

30 (12) -S(=0)Ra, 

(13) -N(R a Rb), 

(14) -C(=0)N(R a R b ), 

(15) -C(=0>Ci-6 alkyl-N(R a Rb), 

(16) -N(R a x:(=o)R b , 

35 (17) -S02R a , 
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(18) -S02N(RaRb), 

(19) -N(Ra)S02R*>, 

(20) -Rm, 

(21) -Cl-6 alkyl-Rm, wherein the alkyl is optionally substituted with 
5 one or more substituents each of which is independently 

. ' halogen, -OH, -CN, -Cl-6 haloalkyl, -O-Ci-6 alkyl, 

-O-Ci-6 haloalkyl, -C(=0)Ra, -C02R a , -SR a , 
-S(=0)Ra -N(R»Rb), -N(Ra)C02R b , -S02Ra 
-N(Ra)S02Rb, -S02N(R a Rb), or -N(Ra)-C(Rb)=0, 
10 (22) -Qy6 alkyI-N(Ra)-Co^ alkyl-Rm 

(23) -C0-6 aIkyi-O-CO-6 alkyl-Rm, 

(24) -Co-6 alkyl-S-Co-6 alkyl-Rm, 

(25) -CQ-6 alkyl-C(=0)-Co-6 alkyl-Rm, 

(26) -C(=OH>-Co-6 alkyKRm, 

15 (27) -€(=O)N(Ra)-C0-6 alkyl-Rm, 

(28) -N(Ra)C(=0)-Rin 

(29) -N(R a )C(=0)-Cl-6 alkyl-R m , wherein the alkyl is optionally 

substituted with one or more substituents each of which 
is independently halogen, -OH, -CN, -Cl-6 haloalkyl, 
20 -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, -C02R a , 

-SRa _s(=0)Ra, -N(RaRb), -N(R a )C02Rb, -S02R a , 
-N(Ra)S02Rb -S02N(R a Rb), or -N(Ra>C(Rb)=0, 

(30) -N(Ra>C(=O)-N(Rb>C0-6 alkyl-Rm, 

(31) -N(Ra>C(=0)-0-Co-6 alkyl-Rm, or 

25 (32) -N(R a )-C(=O>N(Rb)-SO2-C0^6 alkyl-Rm; 

carbocycle in Rk is (i) a C3 to C8 monocyclic, saturated or unsaturated ring, 0i) a C7 
to C12 bicychc ring system, or 02) a Cn to C16 tricyclic ring system, wherein each 
ring in fii) or (Hi) is independent of or fused to the other ring or rings and each ring is 
30 saturated or unsaturated; 

heterocycle in Rk is (i) a 4- to 8-membered, saturated or unsaturated monocyclic ring, 
(ii) a 7- to 12-membered bicyclic ring system, or (iii) an 11 to 16-membered tricyclic 
ring system; wherein each ring in (ii) or (iii) is independent of or fused to or bridged 
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with or spiio to the other ring or rings and each ring is saturated or u nsa turated; the 
monocyclic ring, bicycHc ring system, or tricyclic ring system contains from 1 'to 6 
heteroatoms selected from N, O and S and a balance of carbon atoms; and wherein 
any one or more of the nitrogen and sulfur heteroatoms is optionally be oxidized, and 
5 any one or more of the nitrogen heteroatoms is optionally quaternized; 

each R m is independently C3-8 cycloalkyl; aryl; a 5- to 8-membered monocyclic 
heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; or a 9- to 10-membered bicyclic heterocycle 
10 which is saturated or unsaturated and contains from 1 to 4 heteroatoms independently 
selected from N, O and S; wherein any one or more of the nitrogen and sulfur, 
heteroatoms in the monocyclic or bicyclic heterocycle is optionally oxidized and any 
one or more of the nitrogen heteroatoms is optionally quaternized; and wherein 

the cycloalkyl or the aryl is optionally substituted with one or more 
15 substituents each of which is independently halogen, -Cl-6 alkyi, -Cl-6 

haloalkyl, -O-Cl-6 alkyi, -O-Q-6 haloalkyl, -N(RaRb), aryl, or -Cl-6 
alkyl-aryl; and 

the monocyclic or bicyclic heterocycle is optionally substituted with 
one or more substituents each of which is independently halogen, -Cl-6 alkyi 

20 optionally substituted with -O-Cl-6 alkyi, -Cl-6 haloalkyl, -O-Cl-6 alkyl, 

-O-Cl-6 haloalkyl, oxo, aryl, -C\-6 alkyl-aryl, -C(=C>-aiyl, -C02-aryl, 
-CO2-CI-6 alkyl-aryl, a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 

25 independently selected from N, O and S; and 

each n is independently an integer equal to zero, 1 or 2; 
or a pharmaceutical^ acceptable salt thereof. 

30 

2. The compound according to claim 1, wherein Rl is: 



(1) -H, 

(2) -Ci-6 alkyl' which is optionally substituted with from 1 to 5 
35 substituents each of which is independently halogen, -OH, -CN, 
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-O-Ci^ alky], -O-Q^ haloalkyl, -C(=0)R» -CC>2R a , -SR a , 
-S(=0)Ra, -N(RaRb), -C(=O>(CH2)0-2N(RaRb), 
N(Ra>C(=OHCH2)0-2N(RbRc), -S02R a , -N(Ra)S02Rb, 

NR b 

pa | 

-S02N(RaRb),-N(Ra)-C(=0)Rb R° , 

5 -N(Ra)C(=0)N(RbRC),-N(Rax:(=0)C(=0)N(RbRc),or 
-N(Ra)C(=OPR b , 

(3) -R k , 

(4) -Ci-4 alkyl-Rk, wherein the alkyi is optionally substituted with 1 or 2 

substituents each of which is independently halogen, -OH, -CN, 
10 -O-Ci^t alkyl, -O-Ci-4 haloalkyl, -N(RaRb), or -N(RaHCH2)2^-OH, 

(5) -O-<CH2)0-3-R k . 

(6) -Ci_4 alkyI-O-(CH2)0-3-R k J 

(7) -{CH2)0-3-S(O)n-(CH2)0-3-R k , 

(8) -0-(CH2)l-3-OR k . 

15 (9) -0-(CH2)l-3-0-(CH2)l-3-R k . 

(10) -0-(CH2)l-3^(0)nR k , 

(11) -(CH2)0-3-N(Ra>Rk, 

(12) -(CH2)0-3-N(RaHCH2)l-3-R k . 

(13) -(CH2)0-3-N(RaHCH2)l-3-OR k , 
i (14) -(CH2)0-3-C(=O)-R k » 

(15) -(CH2)0-3-C(=O)N(RaHCH2)0-3-R k . 

(16) -(C3l2)0-3-N(Ra)C(=OHCH2)0-3-R k , 

(17) -(CH2X»-3-N(R a )C(=OK)-(CH2)0-3-R k . 

(18) "-C\-6 alkyl which is: 

(i) substituted with aryl or -O-aryl, wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independently halogen, -OH, -Ci-4 alkyl, -C\-4 alkyl-ORa, 
-Ci_4 haloalkyl, -O-Ci-4 alkyl, -O-Cl-4 haloalkyl, 
methylenedioxy attached to two adjacent carbon atoms, or aryl; 

(ii) substituted with -Rk, -(CH2)l-3-R k . 
-N(Ra>C(=OKCH2)0-3-R k .-(CH2)0-3-N(R a HCH2)0-3-R k » 
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or-<CH2)0-3-CKCH2)0-3-R k . or 
-(CH2)0-3-N(Ra>C(=O)-(CH2)0-3-R k ;and 

(iii) optiomUy substituted with from 1 to 4 substituents each of 
which is independently halogen, -OH, -CN, -O-Ci-4 alkyl, 
5 -O-Cj J, haloalkyl, or -N(R a R°), 

(19) -C(CH3)2N(R a )C(=0)OCH2R k , 

(20) -C(CH3)2N(R a )CH2R k , 

(21) -C(CH3)2N(R a )C(=0)Rk, 

(22) -C(Rb)(N(Ra)C(=0)RkXCH20Rc) ) or 
10 (23) -CXRbXNOiaXCH^RkX^ORc), 

or a phannaceuticaUy acceptable salt theieof. 

3. The compound according to claim 2, wherein Rl is: 

15 

(1) -H, 

(2) -Ci-4 alkyl, which is optionally substituted with from 1 to 3 
substituents each of which is independently halogen, -OH, -CN, 
-O-Ci^t alkyl, -O-C1-4 haloalkyl, -C(=0)Ra, -C02R 3 , -SRa, 
20 -S(=0)Ra -N(RaRb),<:(=OHCH2)0-2N(RaRb), 

N(Ra)-C(=OHCH2)0-2N(R l 'R c ), -S02R 3 , -N(R a )S02R b . 

R 'c 

-S02N(R a R b ),-N(R a KX=0)R b , R 
-N(Ra)C(=0)N(RbRc) t -N(Ra)C(^)C(:<>)N<RbRc), or 

-N(Ra)C(=0)OR b , 

25 (3) -R* 

(4) -CH(CH3)-R k , 

(5) -(CH2)l-4-R k , wherein die -<CH2)l-4- moiety is optionally substituted 
with one of -N(R a R b ) or -N(R a HCH2)2-OH, 

(6) -<CH2)l-2-O-(CH2)0-l-R k , 
30 (7) -(CH2)l-2-S(O)n-(C3l2)0-l-Rk 

(8) -0-(CH2)l-2-OR k 

(9) -0-(CH2)l-2-<XCH2)l-2-R k . 



-262- 



WO 03/035076 PCT/GB02/04742 



(10) -O-(CH2)l-2-S(0)nR k , 

(11) -(CH2)l-2-N(Ra>Rk 

(12) -(CH2)l-2-N(R a )-(CH2)l-3-R k , 

(13) -(C3l2)l-2-N(RaHCH2)l-3-OR k . 
5 (14) -(CH2)0-2-C(=O>R k >. 

(15) -€(=0)N(Ra)-(CH2)l-2-R k , 

(16) -(CH2)0-2-C(=O)N(RaHCH2)0-2-R k . 

(17) -(CH2)l-2-N(Ra)C(=OHCH2)0-l-R k , 

(18) -(CH2)l-2-N(Ra)C(=O)-O-(CH2)0-l-R k , 
10 (19) -Q-4 alkyl which is: 

(i) substituted with aiyl or -O-aryl wherein die aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, -Cl-4 alky], -Cl_4 fluoroalkyl, 
-O-Cl-4 alkyl, -O-Cl-4 fluoroalkyl, methylenedioxy attached 

15 to two adjacent carbon atoms, or phenyl; 

(ii) substituted wim-Rk-<CH2)l-3-R k . 
-N(Ra)-C(=O)-(CH2)0-3-R k , -N(Ra)-(CH2)l-3-R k , 
-0-<CH2)l-2-R k . or -N(Ra)-C(=O)-(CH2)0-2-R k ; and 

(iii) optionally substituted with from 1 to 4 substituents each of 
20 which is independently halogen, -OH, -CN, -O-Cl-4 alkyl, 

-O-Cl-4 haloalkyl, or -N(R a Rb), 

(20) -C(CH3)2N(Ra)C(=0)OCH2R k 

(21) -C(CH 3 )2N(Ra)CH2Rk 

(22) -C(CH3)2N(Ra)C(=0)Rk 

25 (23) -C(Rb)(N(Ra)C(=O)R»0(CH2ORc),or 

(24) -C(Rb)(N(Ra)(CH2>R k XCH20RC), 
or a phannaceutically acceptable salt thereof. 



30 



4. The compound according to claim 1, wherein 

Rk is C3_8 cycloalkyl; aryl selected from phenyl and naphthyl; a tricyclic carbocycle 
selected from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
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independently selected from N, 0 and S; or a tricyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S; 

wherein the cycloalkyl, aryl, bicyclic catbocycle, saturated heterocyclic 
5 ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 
to 4 substituents each of which is independently 

(1) halogen, 

(2) -OH, 

(3) -CN, 

10 (4) -Ci-4 haloalkyl, 

(5) -Ci-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
-OCi-4 alkyl, -O-Cm haloalkyl, -C(=C)Ra, -C02Ra, 
-SRa, -S(=0)Ra, -N(R a R b ), -C(=O)-<CH2)0-2N(RaRb) ( 
15 N(Ra>C(=OHCH2)0-2N(RbRc), -S02R a , 

-N(Ra)S02R b , -S02N(RaRb), or -N(R a )-C(Rb)=0, ' 

(6) -O-Ci-4 haloalkyl 

(7) -OCi-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
20 -OCi^ alkyl, -O-Ci^ haloalkyl, -C(=0)Ra,-C02R a , 

-SRa, -S(=C-)R a , -N(R a Rb), -Q=O)-(CH2)0-2N(R a R b ), 
N(Ra)-C(=OHCH2)0-2N(RbRc) > -S02R a , 
-N(R a )S02R b , nS02N(R a R°), or -N(R a >C(R b )=0, 

(8) -N02, 
25 (9) oxo, 

(10) -C(=0)R a , 

(11) -C02R a , 

(12) -SRa, 

(13) -S(=0)R a , 
30 (14) -N(R a Rb), 

(15) -C(=0)N(RaRb), 

(16) -C(=0>Cl^alkyl-N(R a Rb), 

(17) -N(R a )C(=0)R b , 

(18) -S02R a , 

35 (18) -S02N(R a Rb), 
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(19) -N(Ra)S02Rb, 

(20) -Rm, 

(21) -CH(CH3>.RUi, 

(22) -(CH2)M-R m , 

5 (23) -(CH2)0-2-N(Ra)-(CH2)0-2-R m . 

(24) , -(CH2)0-2-O-<CH2)0-2-R m - 

(25) -<C3l2)0-2-S<CH2)0-2-R m . 

(26) -(CH2)0-2-C(=OHCH2)0^2-R m . 

(27) -C(=O>O-(CH2)0-2-R m » 
10 (28) -C(=0)N(Ra)-Rm, 

(29) -N(Ra)C(=0)-Rm, 

(30) -N(Ra)C(=OHCH2)l-3-R m , wherein the -(CH2)l-3- moiety is 

optionally substituted with one of -N(R a R°), 
-N(Ra)C02R b , -S02R a , -N(Ra)S02Rb, -S02N(RaRb), 

15 or-N(Ra)-C(R>>)=0. 

(31) -N(Ra>C(=0>N(RbHCH2)l-2-R in . 

(32) -N(Ra>C(=0)-0-(CH2)l-2-R m »or 

(33) -N^aW^NOlb^C^-R 111 ; 



20 or a pharmaceutically acceptable salt thereof. 

5. The compound according to claim 4, wherein 

each R m is independently C5.7 cycloalkyl; aryl selected from phenyl and naphthyl; a 
25 5- or 6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; a 5- or 6-membered beteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; or a 
bicyclic heterocycle which is a benzene ring fused to a 5- or 6-membered, saturated or 
unsaturated heterocyclic ring containing from 1 to 3 heteroatoms selected from N, O 
30 and S; wherein 

the cycloalkyl or the aryl is optionally substituted with from 1 to 4 
substituents each of which is independently halogen, -Cl-4 alkyl, -Ci_4 
haloalkyl, -O-Cl-4 alkyl, -O-Q-4 haloalkyl, -N(R a Rb), phenyl, or 
-(CH2)l-2-phenyl; 
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die saturated heterocyclic ring is optionally substituted with boia 1 to 4 
substituents each of which is independently -Q-4 alkyl optionally substituted 
with -O-Ci-4 alkyl, -C\^i haloalkyl, -O-Cl-4 alkyl -O-Ci-4 haloalkyi, oxo, 
phenyl, -<CH2)l-2~phenyl, -C(=0)-phenyL -C02-pbenyl, 
5 -CC>2-{CH2) 1 -2-phenyL, a 5- or 6-membered saturated heterocyclic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membeied heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 

the heteroaromatic ring or the tricyclic heterocycle is optionally 
10 substituted with from 1 to 4 substituents each of which is independendy 

halogen, -Cm alkyl, -C1-4 haloalkyl, -O-C14 alkyl, -O-Ci^j haloalkyl, oxo, 
phenyl, or -(CH2)l-2-phenyl; 

or a pharmaceutically acceptable salt thereof . 

6. The compound according to claim 4, wherein • 

Rk is cycloalkyl selected from cyclopropyl, cyclopentyl and cyclohexyl; aryl selected 
from phenyl and naphthyl; a bicyclic carbocycle selected from indanyl and 

20 tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring selected from 
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, pyranyi, tetrahydrofuranyl, 
imidazolidinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl, oxazolidinyl, 
isooxazolidinyl, and pyrazolidinyl; a 5- or 6-membered heteroaromatic ring selected 
from thienyi, pyridyl, imidazolyU pyinrolyl, pyrazolyl, thiazolyl, isothiazolyl, 

25 thiadiazolyl, oxopiperidinyi, oxazolyl, isooxazolyl, oxadiazolyl, pyrazinyl, 

pyrimidinyl, triazolyl, tetrazolyl, furanyl, and pyridazinyl; or a bicychc heterocycle 
selected from indolyi, indolinyl, tetrahydroquinolinyl, quinolinyl, l,4-dioxa-8- 
azaspiro[4.5]decyl, azabicyclo[2^.1]heptyl, azabicyclo[2.1.1]hexyl, 
tetrahydroisoquinolinyl, isoquinolinyl, 23-dihydrobenzofuranyl, 2,3-dihydrobenzo- 

30 1,4-dioxinyI, and benzo-l,3-dioxolyl; 



wherein the cycloalkyl, aryl, bicychc carbocycle, saturated heterocyclic 
ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 
to 3 substituents each of which is independently 
35 (1) fluoro, 
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(2) chloro, 

(3) bromo, 

(4) -CF3, 

(5) -Cl-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -CN, 
, ' -OCM alkyl, -OCE^,-N(RaRb),^:(=0)N(RaRb), or 

N(Ra)-C(=OHCH2)0-2N(RbR c ), 

(6) -OCF3, 

(7) -O-Ci-4 alkyi 

(8) -N02, 

(9) oxo, 

(10) -C(=0)Ra, 

(11) -C02R 3 , 

(12) -SRa, « 

(13) -S(=0)Ra, 

(14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=OHCH2)l-2-N(RaRb), 

(17) -N(Ra)C(=0)Rb, 

(18) -SQ2Ra 

(19) -Rm, 

(20) -CH(CH3>Rn», 

(21) -CH2-R m , 

(22) -(CH2)0-2-N(RaHCH2)0-2-R m » 

(23) -0-(CH2)l-2-R m > 

(24) -(CH2)0-l-S-(CH2)0-2-R m » 

(25) -(CH2)0-l-<X=O)-<CH2)0-2-R m , 

(26) -(CH2)0-l-C(=OK>-(CH2)0-2-R m . 

(27) -C(=0)N(Ra>Rm, 

(28) -N(Ra)C(=0)-Rm 

(29) -N(Ra)C(=OHCH2)l.2-R m » wherein the -(CH2)l-2- moiety is 

optionally substituted with -N(R a Rb), 

(30) -N(Ra>C(=0)-N(RbHCH2)l-2-R m , 

(31) -N(Ra>C(=0>O-(CH2)l-2-R m , 

(32) -N(Ra>C(=0)-N(Rb)S02-Rm, 
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(33) -OH; 

or a phannaceutically acceptable salt thereof . 

5 7. The compound according to claim 6, wherein 

each R m is independently aryl selected from phenyl and naphthyl; a 5- or 6-membered 
saturated heterocyclic ring selected from pyrrolidinyl, imidazolidinyl, pyrazolidinyl, 
piperidinyl, piperazinji, thiazolidinyl, and morpbolinyl; or a 5- or 6-membered 
10 heteroaiomatic ring selected from thienyl, pyridyl, imidazolyL, pyrrolyl, pyrazolyl, 
thiazolyi, isothiazolyl, oxazolyl, isooxazolyl, oxadiazolyl, thiadiazolyi, pyrazinyl, 
pyrimidinyl, triazolyl, tetrazolyl, furanyl, and pyridazdnyl; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Cm alkyl, -CF3, -O-Q.4 alkyl, -OCF3, or 

-N(R a R°); 

the saturated heterocyclic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl^4 alkyl, -CF3, -O-C1-4 alkyl, 
-OCF3, oxo, phenyl, -(CH2)l-2-phenyl, -C(=0>phenyl, -C02-phenyl, or 
-C02-CH2-phenyl; and 

the heteroaiomatic ring is optionally substituted with 1 or 2 
substituents each of which is independently rCi-4 alkyl, -CP3, -O-Ci-4 alkyl, 
-OCF3, oxo, phenyl, or -(CH2)l-2-phenyl; 

or a phannaceutically acceptable salt thereof. 

8. The compound according to claim 1, wherein R 2 is -H or -C\~6 
alkyl which is optionally substituted with one of: 

(1) -N(RaRb), 

(2) phenyl which is optionally substituted with from 1 to 4 
substituents each of which is independently halogen, -C1-4 
alkyl, -C1-4 haloalkyl, -O-Cl-4 alkyl, -O-Ci-4 haloalkyl, or 
-Co^alkyl-N(RaRb),or 

(3) a 5- or 6~membered saturated monocyclic heterocycle which 
contains from 1 to 4 heteroatoms independently selected from 
N, O and S; wherein the heterocycle is optionally substituted 
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with from 1 to 4 substituents each of which is independently 
-Ci_<5 alkyl, -O-Cl-6 alkyl, oxo, or phenyl; 

or a pharmaceutically acceptable salt thereof. 

5 

9. The compound according to claim 8, wherein R2 is 

(1) -H, 

(2) -CM alkyl, 

(3) -<CH2)l-3-N(RaRb), 

10 (4) -(CH2)l-3-phenyU wherein the phenyl is optionally substituted 

with from 1 to 3 substituents each of which is independently fluoro, chloro, bromo, 
-Ci-4 alkyl, -Cl-4 fluoroalkyl, -O-Ci-4 alkyl, -O-CM fluoroalkyl, or 
-(CH2)l-3-N(RaRb);or 

(5) -(CH2)l-3 Rt » wherein Rt is a 6-membered saturated 

15 heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
O and S; 

or a pharmaceutically acceptable salt thereof. 

20 10. The compound according to claim 9, wherein R2 is -H or 

methyl; or a pharmaceutically acceptable salt thereof. 

11. The compound according to claim 10, wherein R2 is -H; or a 
pharmaceutically acceptable salt thereof. 

25 

12. The compound according to claim 1, wherein 
R3 is -H or -Cm alkyl; or a pharmaceutically acceptable salt thereof. 

13. The compound according to claim 12, wherein R3 is -H or 
30 methyl; or a pharmaceutically acceptable salt thereof. 

14. The compound according to claim 13, wherein R3 is -H; or a 
pharmaceutically acceptable salt thereof. 

35 15. The compound according to claim 1, wherein R4 is 
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(1) CMalkyi, 

(2) Ci-4 alkyl substituted vnib fiom 1 to 3 substituents each of 
which is independently -OH, O-Q-4 alkyl, or -O-Ci-4 

5 haloalfcyl, 

(3) C1.4 aDcyl which is substituted with an aryl or with two aryis 

which arc the same or different, and is optionally substituted 
with -OH, 

(4) Cm alkyl substituted with one of: 
10 (i) C5-7 cycloalkyl, 

(ii) a fused bicyclic carbocycle consisting of a 
benzene ring fused to a C5-7 cycloalkyl, 

(iii) a 5- or 6-membered saturated heterocyclic ring 
containing fiom 1 to 4 heteroatoms 

15 independently selected from N, O and S, . 

(iv) a 5- or 6-membered heteroaromatic ring * 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, or 

(v) a 9- or 10-membered fused bicyclic heterocycle 

20 containing from 1 to 4 heteroatoms 

1 

independently selected from N, O and S, 
wherein at least one of the rings is aromatic; 

(5) C2A alkynyl optionally substituted with aryl, 

(6) C3-7 cycloalkyl optionally substituted with aryl, 

25 (7) aiyl, 

(8) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-.7 cycloalkyl, 

(9) a 5- or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S, 

30 (10) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 

heteroatoms independently selected from N, O and S, or 
(1 1) a 9- or 10-membered fused bicyclic heterocycle containing 

from 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 

35 wherein 
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each aiyl in (3) or the aiyl in (5), (6) or (7) or the fused 
carbocycle in (4)(ii) or (8) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, 
-Q-4 alk>i, -Cl-4 alkyl-ORa, -Cl-4 haloalkyl, -O-Cl-4 alkyl, 
5 -O-CM haloalkyl, -CN, -NO2, -N(RaRb), -C^ 

1 alkyl-N(RaRb) T ^(^)N(RaRb),^(=p)Ra -C02R a ,-Cl^ 

alkyI-C02R a , -OC02R a -SR a , ^S(=0)Ra -S02R a , 
-N(Ra)S02Rb ^Q2N(R a Rb), -N(Ra)C(=0)Rb, 

-N(Ra)CX>2R b , -Cl-4 aIkyi-N(Ra)CX)2R b , phenyl, -C1-4 

10 alkyl-phenyl, -O-phenyl, or -{CH2)0-2^et wherein het is a 5- 

or 6-membered heteroaromatic ring containing from 1 to 4 
hetero atoms independently selected from N, O and S, and het is 
optionally fused with a benzene ring, and is optionally 
substituted with 1 or 2 substituents each of which is 

15 independendy -Cl-4 alkyl, -Cl-4 haloalkyl, -OCi4 alkyl, 

-O-Cm haloalkyl, or -C02R a ; 

the saturated heterocyclic ring in (4)(iii) or (9) is 
optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -Cl-4 alkyl, ~C\A haloalkyl, 

20 -O-C14 alkyl, -O-C1-4 haloalkyl, oxo, phenyl, or a 5- or 6- 

membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S; and 

the heteroaromatic ring in (4)0v) or (10) or the fused 
bicyclic heterocycle in (4Xv) or (1 1) is optionally substituted 

25 with from 1 to 4 substituents each of which is independently 

halogen, -C1-4 alkyl, ~Cl-4 haloalkyl, -O-Ci^ alkyl, -O-Cl-4 
haloalkyl, oxo, or phenyl; 

or a pharmaceutically acceptable salt thereof. 

30 

16. The compound according to claim 15, wherein R4 is: 

(1) C1-3 alkyl substituted with 1 or 2 phenyls, and is optionally substituted 
with an -OH, 

35 (2) C1-4 alkyl substituted with one of: 
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20 



(i) cyclohexyl, 

(ii) naphthyl, 

(iii) a fused tricyclic carbocycle selected from 



z 1 * 



s-CO.i-^O.^-CO, 



, and 

(iv) a saturated heterocyclic ring containing from zero to 1 oxygen 
atoms and from 1 to 3 nitrogen atoms, 

(v) a 5- or 6-membered heteroaromatic ring containing from zero 
to 1 heteroatoms selected from O and S and from 1 to 3 

10 nitrogen atoms, or 

(vi) a fused bicyclic heterocycle selected from 




N 




15 (3) 



(CH^^-C^C-R" whereinRU is H or phenyl, 



(4) C3-6 cycloalkyl optionally substituted with phenyl, 

(5) phenyl or naphthyi, 

(6) a fused bicyclic carbocycle selected from 

Z 1 



i<0 t-bo *-ho 



iAA* 

60 



(7) a saturated heterocyclic ring containing from zero to 1 oxygen atoms 
and from 1 to 3 nitrogen atoms, 
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a 5- or 6-membered heteroaromatic ring containing from zero to 1 
heteroatoms selected from O and S and from 1 to 3 nitrogen atoms, or 
a fused tricyclic heterocycle selected from 

wherein Z* is -Hot -OH; 

each phenyl in (1) or the phenyl in (3) or (4) or (5) or the 
naphthyl in (2Xii) or (5) is optionally substituted with from 1 to 3 
10 substituents each of which is independently fluoro, bromo, chloro, 

-OH, -CM alkyl, -CF3, -0-^1-4 alkyl, -OCF3, -CN, -NO2, 
-{CH2)l-2-N(R a R b ), -C(=0)Ra -C02R a -SR a , -S(=0)R a , -SC>2R a 
-N(R*)S02R b , -S02N(R a R b ), or -N(R a )C02R b ; and is additionally 
and optionally mono-substituted with phenyl, -(CH2)l-2-P be nyU 
15 -O-phenyl, or -<CH2)0-2-het wherein het is thiadiazolyl or indolyl, and 

het is optionally substituted with -Cm -CF3> -O-Q-tf alkyl, 
-OCF3,or-C02R a ; 

the saturated heterocyclic ring in (2)(iv) or (7) is optionally 
substituted with from 1 to 3 substituents each of which is 
20 independently halogen, -Q-4 alkyl, -CF3, -O-Cl-4 alkyl, -OCF3, oxo; 

and is additionally and optionally mono-substituted with phenyl or a 
heteroaromatic ring selected from pyridyl, pyrimidinyl, and pyrazinyl; 
and 

the heteroaromatic ring in (2)(v) or (8) is optionally substituted 
25 with from 1 to 3 substituents each of which is independently halogen, 

-C1-4 alkyl, -CF3, -O-ClA alkyl, -OCF3, or oxo; and is additionally 
and optionally mono-substituted with phenyl; 

or a phannaceutically acceptable salt thereof. 

30 

17. The compound according to claim 15, wherein R4 is: 



(8) 
(9) 

5 
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R 5 



wherein 
Qis 

5 (1) ethynyl optionally substituted with aryl, 

(2) C5-7 cycloalkyl, 

(3) aryl, 

(4) a fused tricyclic carbocycle consisting of a benzene ring fused to a 
C5-7 cycloalkyl, 

20 (5) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 4 

heteroatoms independently selected from N, O and S, 

(6) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 

(7) a 9- or 10-membered fused bicyclic heterocycle containing from 1 to 4 
15 heteroatoms independently selected from N, O and S, wherein at least 

one of the rings is aromatic; 
wherein 

aryl in (1) or (3) or the fused carbocycle in (4) is optionally 
substituted with from 1 to 4 substituents each of which is 

20 independently halogen, -OH, alkyl, -C\A alkyl-OR*, -Cl-4 

haloalkyl, -O-Ci-4 alkyl, -O-Ci^t haloalkyl, -CN, -NO2, -N(RaRb), 
-CX-4 alkyl-N(RaRb), -C(=0)N(R a Rb), -C(=0)R a -C02R a , 
alkyl-C02R a , -OCX>2R a , -S R a, -S(=0)Ra, -S02R*. -N(Ra)S02R b , 
-S02N(RaRb), -N(Ra)C(=<>)R b , -N(Ra)C02R b -Cl-4 

25 alkyl-N(Ra)C02R b , phenyl, -ClA alkyl-phenyl, -O-phenyl, or 

_(CH2)0-2- bet wherein het is a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O 
and S, and het is optionally fused with a benzene ring, and is optionally 
substituted with -Ci-4 alkyl, -C\A haloalkyl, -O-Cu alkyl, -O-Cl-4 

30 haloalkyl, or -C02R a ; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independently halogen, 
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-C1.4 alkyi, -Cm haloalkyl, -OCM alkyi, -O-Ch haloalkyl, oxo, 
phenyl, or a 5- or 6-membered heteroaromatic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; and 

the heteroaromatic ring in (6) or the fused bicyclic heterocycle 
5 in (7) is optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -Cm alkyi, rCH haloalkyl, -O-Cl-4 
alkyi, -OCh haloaDcyi, oxo, or phenyl; 

R5 is H, methyl, or CH2OH, with the proviso that when R5 is CH2OH, then Q is aryl; 
10 and 

p is an integer equal to zero, 1 or 2; 

or a pharmaceutical^ acceptable salt thereof. 

18. The compound according to claim 17, wherein Q is 

— C=C-R U wherein R" is H or phenyl, 
phenyl or naphthyi, 
cyclopentyl or cyclohexyl, 

a fused bicyclic carbocycle selected from the group consisting of 
indanyl, tetrahydronaphthalenyl, and benzocycloheptyl, 
a saturated heterocyclic ring selected from the group consisting of 
teti^ydrofuranyi, pynolidinyl, imidazolidinyl, piperidinyi, piperazinyl, 
morpholinyl, thiomorpholinyl, thiazolidinyl, isothiazolichnyi, 
oxazolidinyl, isooxazolidinyl, and pyrazolidinyl, 
a heteroaromatic ring selected from the group consisting of thienyl, 
pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazoljd, 
oxazolyl, isooxazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, 
tetrazolyl, furanyl, and pyridazinyl, or 

a fused bicyclic heterocycle selected from the group consisting of 
benzothiophenyl, indolyl, pyridoimidazolyl, indazolyl, 23- 
dihydrobenzo- 1 ,4-di oxinyl, dihydrobenzofuranyl, benzo-13-dioxolyl, 
quinolinyl, and isoquinolinyl; 



20 



(1) 

(2) 
(3) 
(4) 



25 



(5) 



(6) 



30 



(7) 
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wherein 

the phenyl in (1) or the phenyl or naphthyl in (2) is optionally 
substituted with from 1 to 4 substituents each of which is 
independently halogen, -OH, -Cm alkyl, -Cl-4 haloalkyl, -O-Cm 
5 alkyl, -O-CM haloalkyl, -CN, -N02, -Q-4 alkyi-N(RaRb), 

-C(=0)Ra, -C02R a , -Cl-4 aBcyl-C02R a , -SRa, -S(=0)Ra, -502R^ 
-N(Ra)S02R b -S02N(R a R b ), -N(Ra)C02R b , -Cl-4 
alkyl-N(Ra)C02R b phenyl, -(CT2)l-2-pbenyl> -O-phenyl, or 
-<CH2)0-2-het wherein het is pynolyl, pyrazolyl, imidazole, triazolyi, 
10 thiazolyl, oxazolyl isothiazolyl, isooxazolyl, pyridyl, pyrazinyl, 

thiadiazolyl or indolyl, and het is optionaDy substituted with -Cm 
alkyl, -CF3, -O-Ci-6 alkyl -OCF3, oxo, or -CX>2R a ; 

the fused carbocycle in (4) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, -Cm 
15 alkyl, -CM haloalkyl, -O-Cm alkyl, -O^m haloalkyl, -Cm 

alkyl-N(RaRb), -C(=0)Ra -C02R a , -SRa, -S(=0)Ra, -S02R* • 
-N(Ra)C02R b , phenyl, -<CH2)l-2-I^enyI, or -O-phenyl; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independently halogen, 
20 -CM alkyl, -Cl-4 haloalkyl, -O-Cm alkyl, -O-CM haloalkyl, oxo, 

phenyl, pyridyl, pyrazinyl, or pyrimidinyl; and 

the heteroaromatic ring in (6) or the fused bicyclic heterocycle 
in (7) is optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -CM alkyl, -CM haloalkyl, -O-Cm 
25 alkyl, -O-Cm haloalkyl, oxo, or phenyl; 

or a phannaceutically acceptable salt thereof. 

19. The compound according to claim 18, wherein Q is phenyl, 
30 which is optionaDy substituted with from 1 to 3 substituents each of which is 

independently fluoro, bromo, chJoro, -OH, -Cm alkyl, -Cm fluoroalkyl, -O-CM 
alkyl, -O-CM fluoroalkyl, -CN, -SRa -(CH 2 )l-2-N(RaR b ), SO^ ~N(Ra)S02R b 
-S02N(R a R b ), -(CH2)0-2-CO2Ra*, -(CH2)0-2-N(R a )CO2R b *, -NO2, or phenyl; 

35 each R a is independently H, methyl, or ethyl; 
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each Rb is independently H, methyl, or ethyl; and 
each R** and R b * is independently H or -Q-4 alkyl; 

5 

or a pharmaceutical^ acceptable salt thereof. 

20. The compound according to claim 19, wherein R5 is H and p is 
zero; or a phannaceutically acceptable salt thereof. 

10 

21. The compound according to claim 20, wherein Q is phenyl 
which is optionally substituted with from 1 to 3 substituents, each of which is 
independently -F, -Br, -CI, -OH, -Q-4 alkyl, -Ci-4 fluoroalkyl, -OCM alkyl, 
-O-Ci-4 fluoroalkyl, -CN, -SRa or -S02R a ; 

15 

or a phannaceutically acceptable salt thereof. 

22. The compound according to claim 21, wherein Q is 
p -fluoropbenyl or 23-dimethoxyphenyl; 

20 

or a phannaceutically acceptable salt thereof. 

23. The compound according to claim 1 , wherein 

25 Rlis-Rk; 

Rk is a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; 

wherein the heteroaromatic ring is optionally substituted with from 1 to 
30 3 substituents each of which is independently 

(1) halogen, 

(2) -Cl-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-O-Ci-4 alkyl, -Wm haloalkyl, -C(=0)Ra -CC>2R a , 
35 -SRa, -S(=0)R a , -N(R a Rt>), -C(=O)-{CH2)0-2N(R a R* > ), 
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10 



15 



20 



25 



N(Ra)-CX=OHCH2)0-2N(RbRC),-SO2Ra 
-N(Ra)S02Rb, -S02N(R a R b ), or -N(R a )-C(Rb)=0, 



(3) -N02, 

(4) oxo, 

(5) -C(=0)R a 

(6) -C02R a » 

(7) -C(=0)N(RaRb), 

(8) -C(=0>CMalky1-N(RaRb), 

(9) -Rm 

(10) -Cl-6 a!kyl-R m , wherein the alkyl is optionally substituted with ' 



from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Cl-4 haloaDcyl -O-Q-4 alkyl, 
-O-Ci-4 haloalkyl, -C(=0)Ra, -C02R 3 , -SR a , 
-S(=0)R a -N(RaRb), -N(R a )C02Rb, -S02R a , 
-N(R a )S02Rb -S02N(R a Rb), or -N(Ra>C(Rb>0, # 



(11) -Co-4 alkyl-N(Ra)-Co-4 alkyl-Rm, 

(12) -Co-4 alkyl-O-Co-4 alkyl-Rm, 

(13) -Co-4 alkyl-S-C(>4 alkyl-Rm, 

(14) -CoA alkyl-C(=0)-Co-4 alkyl-Rm, 

(15) -C(=0)-OtC(M alkyl-Rm, 

(16) -C(=O)N(Ra>C0-4 alkyl-Rm, 

(17) -N(R a )C(=0)-Rm, 

(18) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 



substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Cm haloalkyl, 
-O-Ci-4 alkyl, -O-Q-4 haloalkyl, -C(=0)Ra, -CC^Ra, 
-SRa, -S(=0)Ra, -N(R a Rb), -N(R a )C02Rb, -S02R a , 
-N(R a )S02Rb -S02N(R a Rb), or -N(Ra)-C(Rb)=0, 



(19) 
(20) 
(21) 



-N(Ra)-C(=0)-N(Rb)-C(M alkyl-Rm, 
-N(Ra)-C(=0)-0-Co-4 alkyl-Rm, or 
-N(Ra>C(=0)-N(Rb)S02-C(M alkyl-Rm; 
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wherein each Rm is independently aryi selected from phenyl and naphthyl or a 5- or 6- 
membercd heteroaromatic ring containing from 1 to 3 heteroatoms independently 
selected from N, O and S; wherein 

the aryl is optionally substituted with finom 1 to 3 substituents each of 
5 which is independently halogen, -Cl-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or 

-N(R a R°); and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl-4 or ox °J 

10 each R a and R b is independently -H or -Cl-4 alkyl; 

or a pharmaceutical^ acceptable salt thereof. 



24. The compound according to claim 23, wherein R* is: 
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wherein X* is a single bond connecting the carbonyl carbon to the 
carbon substituted with X?, -O-, or -NH-; 
X2 is -H, -NH2, or -N(H)C02R a ; 
Yl is -H, halo or -Ci-4 alkyl; and 
5 r is an integer equal to zero, 1 or 2; and 

R6b is -H or -NO2 ; and 
R7is-Hor-Ci-4aIJcyI; 

10 

or a pharmaceutically acceptable salt thereof. 

25. The compound according to claim 24, wherein 
15 R6a and R*>b are both -H; and 

. * 

R7is-Hor-CH3; 

or a pharmaceutically acceptable salt thereof. 

20 

26. Hie compound according to claim 25, wherein 
R2 is -H or methyl; 

25 R3is-H;and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, -Q-4 alkyl, -CF3, 
-O-Ci-4 alkyl -OCF3, -CN, or -S02R a ; and is additionally and optionally mono- 
30 substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or-O-phenyl; 

or a pharmaceutically acceptable salt thereof. 
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27. The compound according to claim 1, wherein: 

Rlis-Rk; 

5 Rk is phenyl which is optionally substituted with from 1 to 3 substituents each of 
which is independently: 

(1) halogen, 

(2) -C|^ alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
10 -OH, -O-Cl-4 alkyl, -O-Cl-4 haloalkyl, -C(=0)Ra, 

-C02Ra, -SRa, -S(=0)R a , -N(RaRb), 
-C(=OHCH2)0-2N(R a R b ), 
N(Ra)-C(=OHCH2)0-2N(R b R c ). -S02Ra, 
-N(Ra)S02Rp, -S02N(RaRb), or rN(Ra>C(Rb)=0, 

15 (3) -N02, 

(4) -C(=0)Ra, 

(5) -C02R 3 , 

(6) -a=0)N(RaRb), 

(7) -C(=0>CMalkyl-N(RaRb), 

20 (8) -R m . 

(9) -Cl-6 alkyl-Rm, wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Cl-4 haloalkyl, -O-Cl-4 alkyl, 
-O-CiU haloalkyl, -C(=0)Ra, -C02R a , -SRa, 
25 -S(=0)R a , -N(R a Rb),-N(Ra)CO2R b ,-S02Ra, 

-N(Ra)S02R b , -SQ2N(RaRb), or-N(Ra>C(Rb)=0, 

(10) -Qm alkyl-NCRa)-Cf>4 alkyl-Rm, 

(11) -CfMalkyl-O-QMalkyl-R™, 

(12) -Qm alky!-S-C04 alkyl-Rm, 

30 (13) -QM alkyl-C(=0)-C04 alkyl-Rm 

(14) -C(=0)-0-CrMalkyl-R m , 

(15) -C(=0)N(Ra>CfM alkyl-Rm, 

(16) -N(Ra)C(=0)-Rin 

(17) -N(Ra)C(=0>Ci-6 alkyl-Rm, wherein the alkyl is optionally 
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substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Cm haloalkyU 
^d4 alkyl, -0-C14 haloalkyi, -C(=0)Ra, -C02R a . 
-SRa -S(=0)Ra, -N(RaRb), -N(Ra)CX)2R b , -S02R a , 
-N(R a )S02R b , -S02N(R a R* > ), or-N(Ra)-C(Rb)=0, 

(18) -N(Ra>C(=0>N(Rb)-C(M alkyl-Rm, 

(19) -N(RaKX==O)-O-C0-4 alkyl-Rm, or 

(20) -N(Ra>C(=0)-N(Rb)S02-C(M alkyl-Rm; 



wherein each R m is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; or a 5- or 6-membered heteroaromaric ring 
containing from 1 to 3 heteroatoms independently selected from N, O and S; wherein 
the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Cl-4 alkyl, -CF3, -O-Cl-4 alkyl, -OCP3, or 

-N(R a Rb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Ci^ alkyl or oxo, and is 
additionally optionally mono-substituted with phenyl, -(CH2)l-2-phehyl, 
-C(=0)-phenyl, -0>2-phenyl, or -C02-(CH2)l-2-phen3i; and 

the heteroaromaric ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl-4 alkyl or oxo; 



or a pharmaceutically acceptable salt thereof. 

28. Hie compound according to claim 27, wherein R 1 is phenyl 
which is mono-substituted with one of: 

(1) fluoro, chloro, or bromo, 

(2) -Cl-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Cl-4 
alkyl -OCF3, -C(=0)Ra -C02R a , -SR a , -N(R a Rb), or 
-^X=0)N(RaRb), 

(3) -NO2, 

(4) -C^ alkyl-Rm, 

(5) •0«l-2-R m . 
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(6) -(CH2)0-2-S-(CH2)0-2-R m . 

(7) -N(Ra)C(=0)-Rin, 

(8) -NCRa^CsOHCH^l^-R 111 . wherein the (CH2)l-2 moiety is 

optionally mono-substituted with -N(R a R b ) or 
5 -N(RaXX)2R b , or 

(9) ■ -N(Ra>C(^N(RbHCH2)l-2-R m ; 

i 1 

wherein Rm is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
10 or a 5- or 6-membered heteroaromatic ring containing from 1 or 2 nitrogens; wherein 
the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Q-4 alkyi, -O-Ci-4 alkyi, -OCF3, or 

-N(R a R b );and 

the saturated heterocyclic rin§ is optionally substituted with from 1 to 3 
15 substituents each of which is independently -Cl-4 alkyi or oxo; and is 

additionally and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-C(=0)-phenyl, -CX)2-phenyl, or -C02-<CH2)l-2-phenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Q-4 alkyi or oxo; and 

20 

each R a and R b is each independently -Hor-C\A alkyi; 
or a phannaceuticaDy acceptable salt thereof. 
25 29. The compound according to claim 28, wherein 

R2 is -Hot methyl; 
R3is-H; and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with finom 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, -C1.4 alkyi, -CF3, 
-0-Ci_4 alkyi, -OCF3, -CN, or -S02R a ; and is additionally and optionally mono- 
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5 



substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or-O-phenyl; 

or a phannaceutically acceptable salt thereof. 

30. The compound according to claim 1, wherein 

Rlis-Rk; 

10 Rk is a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 oxygen 
atoms and from 1 to 3 nitrogen atoms or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 
oxygen atoms and from 1 to 3 nitrogen atoms; 

wherein the saturated heterocyclic ring or tricyclic heterocycle is 

15 optionally substituted with from 1 to 3 substituents each of which is independently 

(1) halogen, 

(2) -Cl-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-O-Cia alkyl, -O-Cl-4 haloalkyl, -C(=0)Ra, -CC>2R a , 
20 -SRa, -S(=0)Ra, -N(R a R°), -C(=OMCH2)0-2N(RaRb), 

NORa)-C(=OHCH2)0-2N(RbRc), -S02Ra 
-N(Ra)S02R b , -S02N(R a R b ), or -N(Ra>C(Rb>=p, 

(3) -N0 2 , 

(4) oxo, 

25 (5) -C(=C)Ra, 

(6) -C02Ra, 

(7) -<X=0)N(RaRb), 

(8) -C(=0>Cl-4 aDcyl-N(RaRb), 

(9) -SRa, 

30 (10) -S(=0)R a , 

(11) -S02R a , 

(12) -N(R a Rb), 

(13) -Rm, 

(14) -Ci -6 alkyl-Rm, wherein the alkyl is optionally substituted with 
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from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Ci-4 haloalkyl, -O-Cl-4 alkyl, 
-OC1-4 haloalkyl, -C(=0)Ra -C02R a , -SR. 3 , 
-S(=0)Ra, -N(RaRb), -N(Ra)C02R b , -S02R 3 , 
5 -N(Ra)S02Rl>, -S02N(R a Rb), or -N(Ra)-C(Rb)=0, 

(15) -Co-4 alkyl-N(Ra>C(M alkyl-Rm, 

(16) -QM alkyl-O-QM alkyl-R m , 

(17) -Qm alkyl-S-QM alkyl-R™, 

(18) -QM alkyl-C(=O)-C0-4 alkyl-Rm, 
10 (19) -C(=O)-O-C0-4 alkyl-Rm, 

(20) -C(=O)N(Ra>€0-4 alkyl-Rm, 

(21) -N(Ra)C(=0)-Rm, 

(22) -N(R a )C(=0)-Cl-6 alkyl-Rm, wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
!5 is independently halogen, -OH, -CN, -Ci_4 haloalkyl, 

-O-Cl^t alkyl, -O-ClA haloalkyl, -C(=0)Ra, -C02Ra, 
-SRa, -S(=0)Ra, -N(R a Rb), -N(Ra)(X>2Rt>, -S02R a , 
-N(Ra)S02R°, -S02N(RaRb), or -N(Ra)-C(Rb>;0, 

(23) -N(Ra>C(=O>N(Rb>C0-4 alkyl-Rm, 
20 (24) -N(Ra>C(=0)-0-Co-4 alkyl-Rm, or 

(25) -N(Ra>C(=0)-N(Rb)SO2-C04 alkyl-Rm; 

wherein each R m is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 
25 independendy selected from N, O and S; a 5- or 6-membered heteroaromatic ring 

containing from 1 to 3 heteroatoms independendy selected from N, O and S; or a 9- to 
10-membered tricyclic heterocycle which is saturated or unsaturated and contains 
from 1 to 3 heteroatoms independendy selected from N, 0 and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
30 which is independendy halogen, -Cm alkyl, -CF3, -OC14 alkyl, -OCF3, or 

-N(RaRb); 

the saturated heterocyclic ring is optionaUy substituted with from 1 to 3 
substituents each of which is independendy -Cl-4 alkyl or oxo, and is 
additionally optionally mono-substituted with phenyl, -<CH2)l-2-phenyl, 
35 -C(=0>phenyl, -C02-phenyI, or -C02-(CH2)l-2-phenyl; and 
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tbe heteroaromaric ring or the tricyclic heterocycle is optionally 
substituted with 1 or 2 substituents each of which is independently -Cl-4 alkyi 

oroxo; 

5 or a pharmaceutically acceptable salt thereof. 

3 1 . The compound according to claim 30, wherein 

Rlis: 



10 




(1) -H, 

(2) -Cl-4 alkyi, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Cl-4 
alkyi, -OCF3, -C(=0)Ra -C02Ra, -SRa, -N(RaRb) ) or 
-C(=0)N(RaRb), 

(3) -C(=0)Ra 

(4) -C02R a , 



R» is: 



15 



20 
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(5) -C(=OHCH2)l-2-N(R a R b ), 

(6) -S02Ra 

(7) -(CH2)l-2-R m . 

(8) -(CH2)0-2-C(=OHCH2)0-2-R m . 
5 (9) -C(=O>O-(CH2)0-2-R m ,or 

(10)' -C(=O)N(RaHCai2)0-2-R m ; 

R° is -H, -Cl-4 alkyl, or oxo; 
10 RlO is -H, -OH, -Cl-4 alkyl, -O-ClA alkyl, oxo, or -0-(CH2)l-2-R m ; 

Rllis 

(1) -H, 

(2) -Cl-4 alkyl, which is optionally substituted with 1 or 2 

j5 substituents. each of which is independently -OH, -O-Cl-4 

alkyl, -OCF3, -C(=0)Ra, -CC^R 3 , -SRa, -N(R a Rb) f or 
-C(=0)N(RaRb), 

(3) -C(=0)Ra 

(4) -C02Ra, 

20 (5) -C(=OHCH2)l-2-N(RaRb), 

(6) -S02R a . 

(7) -(CH 2 )l-2-R m , 

(8) -<CH2)0-2-C(=OHCH2)0-2-R m . 

(9) -C(=O)-O-(CH2)0-2-R m . or 
25 (10) -C(=O)N(Ra)-(CH2)0-2-R m ; 

with the proviso that when one of R8 and Rl * is -<CH2)l-2-R m . 
-(CH2)0-2-C(=OHCH2)0-2-R m . -C(=0)-0-(CH2X)-2-R m > or 
-C(=O)N(R a HCH2)0-2-R m . ^en the other of R 8 and Rl 1 is other than 
30 -(CH 2 )l-2-R m . -<CH2)0-2-C(-OHCH2)0-2-R m , -C(=OKMCH 2 )0-2-R m - or 
-C(=O)N(Ra)-(CH2)0-2-R m ; 

Rm is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
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a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms selected 
from N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a saturated 
or unsaturated heterocycle containing from 1 to 3 nitrogen atoms; wherein 

the ary] is optionally substituted with from 1 to 3 substituents each of 
5 which is independently halogen, -Cm alkyl, -GF3, -O-Cl-4 alkyi, -OCF3, or 

-N(R a R b ); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Cm alkyl or oxo; and is 
additionally and optionally mono-substituted with phenyl, -<CH2)l-2-phenyi, 
10 -C(=0>phenyl, -0>2-phenyl or -C02-(CH2)l-2-phenyl; and 

the heteroaromatic ring or the bicyclic heterocycle is optionally 
substituted with 1 or 2 substituents each of which is independently -Cm alkyl 

or oxo; and 

15 each R a and Rb is independently -H or -Cm alkyl; 

» 

or a pharmaceutically acceptable salt thereof. 

32. Hie compound according to claim 31, wherein 

20 

R2 is -H or methyl; 
R3is-H;and 

25 R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -CI, -Br, -OH, -Cm alkyl, -CF3, 
-O-Ci-4 alkyl, -OCF3, -CN, or -S02R a ; and is additionally and optionally mono- 
substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or-O-phenyl; 

30 

or a pharmaceutically acceptable salt thereof. 

33. The compound according to claim 1, which is a compound of 

Formula (II): 
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(n); 



wherein T is: 

(I) -H. 
5 (2) -OH, 

(3) -Q.4 haloalkyl, 

(4) -Ci 3 alkyl, optionally substituted with -OH or -O-Cl-4 alkyl, 

(5) -O-Ci-i haloalkyl, 

(6) -O-CM alkyl 

10 (7) -N(R*Rb), 

(8) -N(Ra)-(CH2)2-OH, 

(9) -N(Ra>CX)2R b , 

(10) -N(Ra)-C(=OHCH2)l-2-N(R a R b ), 

(II) -R k 

15 (12) -(CH2)M-R k . 

(13) -(CH2)0-2-O-{CH2)0-2-R k . 

(14) -(CH2)0-2-N(R a )-(CH2)0-3-R k »or 

(15) -(CH2)0-2-N(R a )-C(=OHCH2)0-2-R k ; 

20 R k is aryl selected from phenyl and napbthyl; a 5- or 6-membered saturated 

heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; or a tricyclic beterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
25 from 1 to 3 heteroatoms independently selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -Ci_4 alkyl, -Ci-4 alkyl-ORa, -Cl-4 
haloalkyl, -CM2l-4 alkyl, -O-Cm haloalkyl, or -N(R a Rb); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
30 substituents each of which is independently -Ci^ alkyl; -Ci^t alkyl-OR3; 
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-Ci-4 haloalkyl; -O-Ci-4 alkyl; ^Ci4 haloalkyl; -C(=0)Ra ; oxo; . 
ethylenedioxy spiro substituted on a ring carbon; phenyl; -CH2-phenyl; a 5- or 
6-membered saturated heterocyclic ring containing firom 1 to 4 heteroatoms 
independently selected firom N, O and S; -CH2-saturated heterocycle which is 
a a 5- or 6-membered ring containing from 1 to 4 heteroatoms independently 
selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing firom 1 to 4 heteroatoms independently selected firom N, O and S; 

the heteroaromatic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Cm alkyl, -Cl-4 alkyl-ORa, 
JC\A haloalkyl, -OClA alkyl* -Q-Cl-4 haloalkyl, or oxo; and 

the bicyclic heterocycle is optionally substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl or oxo; 

Rl2 is phenyl which is optionally substituted with from 1 to 3 substituents each of 
15 which is independently -F, -CI, Br, -Ci4 alkyl, -CF3, -O-CM alkyl, 4X2*3, 
methylenedioxy attached to two adjacent carbon atoms, or phenyl; 

each R a and R b is independently -H or -Cl-4 alkyl; and 
20 s is an integer equal to zoo, 1, 2, or 3; 

or a pharmaceutically acceptable salt thereof. 

34. The compound according to claim 33, wherein 

25 

R3 is -H; and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, -Ci_4 alkyl, -CF3, 
30 -O-C1-4 alkyl, -OCF3, -CN, -SRa, or -S02R 3 ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -Ophenyt; 

or a pharmaceutically acceptable salt thereof. 



1 



5 



10 
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35. The compound according to claim 33, wherein 
s is zoo, 1 or 2; 

5 

and with the prpviso that when s is 1 or 2, T is -H; 

or a pharmaceutically acceptable salt thereof. 

10 36. Hiecompound according to claim 1, which is a compound of 

Formula (HI): 




O (m); 

wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
15 is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF3, -O-ClA alkyl, -OCF3, -CN, 
-SR a , or -SC>2K a ; and is additionally and optionally mono-substituted with 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

or a pharmaceutically acceptable salt thereof. 

20 

37. The compound according to claim 1, wherein 

Rlis 

(1) alkyl, which is optionally substituted with 1 to 3 

25 substituents each of which is independently fluoro, chloro, -OH, 

-O-C1-4 alkyl, -O-C^ haloaDcyl, -C(=0)Ra -C02Ra -SRa, 
-S(=0)R* -N(RaRb), -€(=OHCH2)0-2N(R a R b ), 
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-N(RaHX=OHCH2)l-2N(R»>RC), -S02R«, -N(Ra)S02Rt\ 



NR b 



-S02N(R a R b ), -N(R a )-C(R b )=0. R ° . 

-N(Ra)Q=0)N(RbRC), -N(R a )a=0)C(=0)N(RbRC), or 

-N(Ra)C(=0)0Rb, 

5 (2) -<CH2)l-3-R k . 

(3) -{CH2)l-3-<XCH2)0-2-R k » 

(4) -(CH2)l-3-N-(CH2)0-2-R k . 

(5) -<CH2)l-3-N(Ra)a=OHCH2)0-2-R k . 

(6) -(CH2)l-3-N(RaX:(=O)-O-<CH2)0-2-R k . 
10 (7) -(CH2)0-3-C(=O)N(RaHCH2)0-2-R k ,or 

(8) -C(=OMCH2)0-2-R k , 

(9) -C(CH3)2N(R a XX=0)OCH2Rk, 

(10) -C(CH3)2N(R a )CH2R k , 

(11) -C(CH3)2N(R a )C(=0)Rk 

15 (12) -C(R b )(N(R a )C(=O)Rl0(CH2ORC), or 

(13) -C(Rb)(N(Ra)(CH2)-RkXCH20Rc), 

Rk i s aryl selected from phenyl and naphthyl, with the proviso that when R 1 is 
-(CH2)l-3- Rk » ***** Rk is DOt Phenyl; a bicyclic caibocycle selected from indanyl and 

20 tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered 
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 

25 heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-l^-dioxolyl ; 

wherein the aryl, bicyclic caibocycle, saturated heterocyclic ring, 
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from I to 3 
substituents each of which is independently 

30 (1) fluoro, chloro, or bromo, 

(2) -OH, 

(3) -CN, 



-292- 



WO 03/035076 PCT/GB02/04742 



(4) -CF3, 

(4) -Cl-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Ci-4 
alkyl, -OCFS, -C(=0)Ra, -C02Ra -SR*, or -N(RaRb), 

5 (5) -OGF3* 

(5) ( -OCi4 alkyl 

(8) oxo, 

(9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)Ra 
10 (ID -C02R*, 

(12) nSRa 

(13) -S(=0)Ra 

(14) -N(RaRb), 

(15) -<CH2)0.2-a=O)N(R a R b ), 

15 (16) -C(=OHCH2)l>2-N(RaRb),or 

(17) -S02R a ; 

or a pharmaceutical^ acceptable salt thereof. 

20 38. The compound according to claim 37, wherein 

R2is-H;and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
25 substituents each of which is independently -F, -CI, -Br, -OH, -C\-4 alkyl, -CF3, 
-O-Ci-4 alkyl, -OCF3, -CN, or -SC>2R a ; and is additionally and optionally mono- 
substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or -O-phenyl; 

30 each Ra and R*> is independently -H or -Cl-4 alkyl; 

Rk is aryl selected from phenyl and naphthyl, with the proviso that when Rl is 
-(CH2)l-3-R k , then Rk is not phenyl; a bicyclic carbocycle selected from indanyl and 
tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 



-293- 



AVO 03/035076 



PCT/GB02/04742 



to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered * 
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 
5 heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-1 ,3-dioxolyI; 

wherein the aryl, bicyclic carbocycle, saturated heterocyclic ring, 
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
substituents each of which is independently 
10 (1) fluoro, chloro, or bromo, 

(2) -OH, 

(3) -CN, 

(4) -CF3, 

(4) -Cl-4 alkyl, which is optionally substituted with 1 or 2 
15 substituents each of which is independently -OH, -O-Ci-4 

alkyl, -OCF3, -C(=0)R a » -CQ2R a » -SR a , or -N(RaRb), , 

(5) -OCF3, 

(5) -MM alkyl, 
(8) oxo, 

20 (9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)Ra, 

(11) -C02R a , 

(12) -SRa, 

(13) -S(=0)Ra 
25 (14) -N(R a Rb), 

(15) -(CH2)0-2-C(=O)N(RaRfe), 

(16) -C(=OHCH2)l-2'N(RaRb), or 

(17) -S02Ra ; 

30 or a phannaceutically acceptable salt thereof. 

39. The compound according to claim 1, which is a compound of 

Formula (IV): 
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wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independently -F, -CI, -Br, -OH, -C1.4 alkyl, -CF3, -O-Ch alkyl, -OCF3, -CN, 
5 -SR a , or -S02R a ; and is additionally and optionally mono-substituted with 

methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyi; 

or a pharmaceutically acceptable salt thereof. 

10 40. The compound according to claim 1, which is a compound of 

Formula (V): 




wherein 

15 

Rl3is-Hor-Ci_6 alkyl; 

Rl4 is -H, -C1-6 alkyl, -C(=0)-Q-6 alkyl, -C(=OHCH2X)-2^» or 
• -C(=O>O-(CH2)0-2-J; wherein J is aryl selected from phenyl and naphthyl; a 5- or 
20 6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 

independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independentiy selected from N, O and S; and 
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wherein the aryl is optionally substituted with from 1 to 3 substituents 
each of which is independently fluoro, chloro, bromo, -CE^, -C{4 alkyl, 
-OCF3, or -O-Cl-4 alkyl; and 

wherein the saturated heterocyclic ring or heteroaromatic ring is 
5 optionally substituted with from 1 to 3 substituents each of which is 

independently fluoro, chloro, bromo, -CF3, -CM alky 1 . -OCF3, -O-C1.4 

alkyl, or oxo; 

Rl5 and Rl6 are each independently -C\-6 alkyl; or alternatively Rl5 and R*6 
10 together with the carbon atom to which they are both attached form C3-8 cycloalkyl; 
and 

Q is phenyl optionally substituted with from 1 to 3 substituents each of which is 
independently -F, -CI, -Br, -OH, -Cm alkyl, -CF3, -O-Cl^ alkyl, -OCF3, -CN, 
15 -SRa, or -S02R a ; and is additionally and optionally mono-substituted with 

methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

or a pharmaceutically acceptable salt thereof. 

20 41. The compound according to claim 40, wherein 

1 

Rl5 and R* 6 are both methyl; or alternatively R*5 and Rl6 together with the carbon 
atom to which they are both attached form cyclohexyl; 

25 or a pharmaceutically acceptable salt thereof. 

42. A compound according to claim 1, which is a compound 
selected from the group consisting of 

30 N-(4-fluorobeiizyl>-5,6^ 
carboxamide; 

N-(4-fluorobenzyl>5,6-dihy^ 
carboxamide; 

35 . 
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2-[l-benzoyl-4^JNT^ 
dihydroxypyriniidiiie-4-cai^ 

2<l-benz»yl^meth^^ 
5 carboxamide; 

N^4-fluon>benzy]>5,6Klft^ 
carboxamide; 

10 N^441uoroberizyl>5,6^ycto^ 
tetrahydkTXjuinolin-2-yl]pyrim 

NK4-fluorobenzyI>5,6^^ 
yl]pyriinidine-4-caii)oxamide; i 

15 

N-{4-fluorobenzy]>5,6-dihydroxy-2-[ 1 -methyI"4^yridin-2-ylcarbonyl)piperazin-2- 
yI]pyriinidiiie-4-carboxaniide; 

2Kl^ylpipendin-2-yl>N^ 
20 carboxamide; 

NK4-fluoiobenzyl>5,6^h^^ 
4-carboxami de; 

25 24Hacetylamino)cyclohexyl]^ 
caiboxamide; 

NK4-fluorobenzyI>5,6Kitt^ 
yl]pyrimidine-4-carboxamide; 

30 

N^fluorobenzyI>5,6^hydro^^ 
carboxamide; 

NK4-fluorobenzyl)-5,6-dihydro^ 
35 carboxamide; 
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2-[l-<NJ*-<iiinethylg^^ 
dihydroxypjnriinid^-4Kaiboxamide; 

5 N-(4-fluorobenzyI>5,6-dihydroxy-2-{ l-methyl-l-[(pyridin-2- 
Icarbonyl)amitio]ethyI }pyrimidine-4-carboxamide; 

2-[HdimethyJamno)-2-phrayle^ 
caiboxamide; 

10 

2-[ l-[(2,4-dimethy]-13-thia2X)I-^^ 1 
dihydroxypyriinidine-4-cartx)xamide; 

2-[H3^hlorobenzoyl)^inethy^ 
15 dihydroxypyrimidine-4^d)oxainide; 

♦ 

N^4-fluorobenzyI)-5,6-dto^ ' 
yl]pyrimidine-4-carboxamide; 

20 N^4-fluoix>benzyl)-5,6-di^ 

4-carboxamide; i 

N^3-bromo^fluoit)benzyi>2-[HdimethyJamino>l-meA 
dihydroxypyrimidine-4^aitK)xamide; 

25 

2-[l<dimethyiamiiio)cycIohexyI]-N^ 
caiboxamide; 

N-(4-fluorobenzyI>5,6-<iihydroxy-2r-{ l-[(pyridin-2- 
30 ylcaibonyl)amijio]cyclohexyI}pyii^ 

2-(4-benzyl-i-roethylpiperazin-2-yI^^ 
caitwxamide; 
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N^23-<Hmethoxyben^ 
ylethyl)pbenyI]pyrimidine-4^ 

N-(4-fluoiT>b(mzy^^ 
5 yl)pyrinudine-4~carboxaraide; 

i 

N-(23-diinethoxyben^^ 
dihydroxypyrimidine^4-<^itx)xamide; 

10 2-[M^n° c ^ n y 1 )P i I^ 
carboxamide; 

2-[(2S,4R)-l-benzoyl-4-(benzyloxy)pyiTDUdin^ 
dihytoxypyrimidine-4-c^itK)xaniide; 

NK4-fluorobenzyl>5,6^ydro^^ 
yl]pyrimidine-4-caiboxamide; 

N-(4-fluorobeiizy]>5,6-^^ 
20 tetrahydioisoquinolmO-yI]p 

NK4-fluorobenzyl>5,6^ydroxy-2-{2-phenyI-l-[(pyridin-2- 
Icarbonyl)aiDino]ethyI }pyrimidine-4-carboxaiiiide; 

25 2<14wizoyli>iperid^ 
caiboxamide; 

2-U-benzylpiperidiii-2-y^ 
carboxamide; 

30 

2-(l-benzoylpyrro]idin-2-yl>^^ 
carboxamide; 

N-(4-fluorobenzyl^5,6^hy<to^ 
35 carboxamide; 
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N-(23-dimethoxybenzyl>5,6^ 
4-catboxamide; 

5 N^4-fluorobenzyl>5,6^^ 
carboxamide; 

2^14>enzo>1-1^3,44etrahydrDquinolin-2-yl^ 
d^ydroxypyrimidine-4-caitx)xamide; 

10 

2-{H(NJST-dimethyl^ 
dihydroxypyrimidine-4^aitK)xamide; 

NK23^iiinethoxybenzyl)-5,6^ydto^ 
15 ylmethyl)phenyl]pyrimidine-4^arboxamide; 

2-{4-[(cUethylammo)me%l]phenyl^^^ 
dihydroxypyrimidine-4-caito^ 

20 N^4-fluorobemyl)-5,6Kli^ 
yI]pyrimidine-4-cartx)xamide; 

2^14xmzoylpyrrotidin-2-yl^^ 
carboxamide; 

25 

tert-butyl 2K4-{[(4-fluorobenzyl)ai^ 
yl)morpholine-4-carboxylate; 

NK4-fluorobemyl>5,6^ydix>xy-24^ 
30 yl]pyrimidine-4-carboxaniide; 

2-[2<N^KUmethyIglycylH.23^^ 
5,6^hydroxypyrunidine-4K^iix)xaiiu 
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2^14>en2X>yI-23^ydro-m-m^ 
dihydroxypyriim*diiie-4-cartx)xam 

2^2-benzoyl-l ^3,4-tetrahydroisoquin 
5 dihydrox>pyrmiidine-4-<arboxa^ 

2Kl-amincH2-phenylethyJ)-N^4-f]u^ 
caiboxamide; 

10 2-(4-benzylmorpholm-3-yI)-N^^ 
caiboxamide; 

NK4-fluoix>beii2^1)-5,6^hydr^^^ 
yI)carbonyI]piperidin-2-yl }pyrimidine-4K^rboxamide; 

15 

N^23-<liinethoxybenzyl>5,6^^ 
ylmethyl)phenyl]pyrimidine-4-carboxaiidde; 

7V-(4-fluorobenzyl)-5 t 6-dihydroxy^ 
20 carboxamide; 

7\^4-FluorobenzyI>5/Mlft^^ 

2-{4-[({ [(2^hlorophenyl)sulfonyl]amm^ 
25 dimethoxybenzyl)-5,6Kiihydroxypyriinidin caiboxamide; 

//^4-fluorobenzyl)-5,6^)tf^ 
dicarboxanride; 

30 2-BenzyI-#K^fluorobenzyl>5-hycto^ 
carboxamide; 

and pharmaceutically acceptable salts thereof. 
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43. A compound according to claim 42, which is a compound 
selected from the group consisting of 

N^4-fluorobenzyl>5,6-d^^ 
5 carboxamide; 

i 

2-[HdimemylainmoH-memylethy^^^ 
carboxamide; 

10 N^4-fluorobenzyI>5,6-<lihydro^ 
carboxamide; 

2-[(dimethylammo)(pheny])memy^ 
carboxamide; ( 

15 

2-{4-[(diethylamino)iTO^ 
dihydroxypyrimidme-4-canx>xamide; 

N-benzyl-5,6Kimydroxy^ 

20 

N<4-fluorobei^l)-5,6^ydroxy^^ 
tetiahydroqumolin-2-yl]pyrimimne-4-K^ito 

and pharmaceutical^ acceptable salts thereof. 

25 

44. A pharmaceutical composition comprising a therapeutically 
effective amount of a compound according to claim 1, or a phannaceutically 
acceptable salt thereof, and a phannaceutically acceptable carrier. 

30 45. A method of inhibiting HIV integrase in a subject in need 

thereof which comprises administering to the subject a therapeutically effective 
amount of the compound according to claim 1 or a phannaceutically acceptable salt 
thereof. 
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46. A method for preventing or treating infection by HTV or for 
preventing, Heating or delaying the onset of AIDS in a subject in need thereof which 
comprises administering to the subject a therapeuticaDy effective amount of the 
compound according to claim 1 or a pharmaceuticaUy acceptable salt thereof. 

47. The method according to claim 46, wherein the compound is 
administered in combination with a therapeutically effective amount of at least one 
antiviral selected from the group consisting of HTV protease inhibitors, non- 
nucleoside HIV reverse transcriptase inhibitors and nucleoside HTV reverse 
transcriptase inhibitors. 

48. A pharmaceutical composition which comprises the product 
prepared by combining an effective amount of a compound according to claim 1, or a 
pharmaceuticaUy acceptable salt thereof, and a pharmaceuticaUy acceptable carrier. 

49. A combination useful for inhibiting HTV integrase, for treating 
or preventing infection by HTV, or for preventing, treating or delaying the onset of 
AIDS, which is a therapeutically effective amount of a compound according to claim 
1, or a pharmaceuticaUy acceptable salt thereof, and a therapeuticaUy effective amount 
of an HTV infection/AIDS antiviral agent selected from the group consisting of HTV 
protease inhibitors, non-nucleoside HTV reverse transcriptase inhibitors and 
nucleoside HTV reverse transcriptase inhibitors. 

50. A compound according to claim 1, which is a compound 
selected from the group consisting of 

benzyl l-[4-<{ [4^uoio-2Kmethylsulfonyl)ben^ 
dlhydroxypyrumdin-2-yl]4-methylemylcarbamate; 

i 2<l-anano-l-mefoylemyl^N-^ 
dihydroxypyrinridme-4-carboxamide; 

2-[Hdimemylammo>l-nK^ylethyl]-N-[4-fluoro-2-(methyh 
dmydroxypyrimidine-4-caiboxamide; 
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2^HdimethylaimM)cyclopro^^ 
caiboxamide; 

5 

N-(4-fluorobenz>d>5,6Kiihyclroxy-2-{ l-[(pyrazin-2- 
ylcaibonyl)anrinolcydopn^ 

benzyl l-(4- { [(4-fluorobenzyl)airdno]carbonyl ) -5,6^ydroxypyrimidin-2- 
10 yl)cyclopeot)icarbamate; 

2^1-ammocyclc^ntyl)-N^ 

24Hdimethylamino)cyclopentyl]-N^4-flu 
15 caiboxamide; 

2-(l-{ [(ethylamino)carbonyl]amijio }-l-meA 
dihydroxypyrimidine-4-<^rboxainide; 

20 2^1-(beiizyIaiMnoH-n^ 
caiboxamide; 

2-[l-(benzoylanunoM-n^ 
caiboxamide; 

25 

2-{l-[benzyl(nK;thyO^ 
dihydroxypyrimidme-4-(^rboxaim 

2-[Hmmethylamino)-l-inemylemyl]-N^ 
30 4-caiboxamide; 

NK2^hlorot^yl)-2-[l-(dhn^ 
caiboxamide; 
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N^2^Worotenzyl>2^ 
carboxamide; 

N^5KWaro-2-methyIbcnzyl>2r-[Hdm 
5 dihydn)xypyrimidine^4-<^rboxamide; 

N-<4-fluorobenzyl)-5,6-dihydn)xy-2-{ l-metfa>i-l-[(pyrazin-2- 
y]carbonyl)amino]ethyI }pyrimidine-4H^rt)oxainide; 

10 24Mdiethylamino>l-iiKtfhyte^ 
carboxamide; 

N-(441uarobenzyI)^ 
carboxamide; 

15 

N-(4-fluorobenzy]>-5,6^ycto^ 
carboxamide; 

NK4-flnon*enzyl>5 f 6-dihydra^ 
20 carboxamide; 

N-(4-fluorobenzyl>5,6^ 
ylmethyl)amino]ethyl }pyrimidine-4-cart>oxamide; 

25 2^[Hdimethy!amino>-l-methylethyI>5,6^yto 
(methylthio)benzyI]pyriiri^ 

Nl Jtsrl-^ethyl-N-2— [H4-{ [(4-fluorobenzyI)ammo]car^ 
dihydroxypyrimidin-2-yl)-l-methylethyl]ethanedi 

30 

2-[Hl/Wioxa-8-azaspiro[4.5]dec-^^^^ 
dihydroxypyrinudine-4-carboxaniide; 

NK4-fluoiobenzyI)-5,6^ydro^^ 
35 . yl)carbonyl]amino }ethyl)pyrimidine-4-caitK)xamide; 
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NK4-flu(Hobenztf^ 
y])ethyllpyrimi*ne^arboxainide; 

5 N-(4-fluarobenzyl)-5,6-<lihydn)xy-2-{ l-mtifoy\~Hmeihyl(pyndm-2' 
ylmethyl)amino]ethyl }pyrimidine-4-caiboxainide; 

N-[H4-{ [(4-fluon>benzyI)^^ 
methylethyl]^metbylinorphoHne>2^arboxamide; 

10 

2-{Hacetyl(methyI)a^ 
dihydroxypyriniidine-4-caiboxaiiu 

2-[HacetylamiiioH-n^ 
15 caiboxamide; 

2-{ i^dmethylamifl^ 
dihydroxypyrimidiiie^-carboxaraide; 

20 N-(2>dimethoxybe^ 

dihydroxypyriimdtoe-4^iboxamid^ 

2-[4^dunethylaimn^ 
dihydroxypyrimidine-4-carboxamide; 

25 

NK4-fluorobenzyl)-5,6^ 
yl)pyiinudin©-4-carboxamide; 

2^7-acetyI-7-azab^ 
30 dihydroxypyrimidine-4-carboxainide; 

2<2-acetyi-2-azabicy^^ 
dihydioxypyriinidine-4-caitK)xamide; 
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NK4-fluorobenzyl)-5,6-^^ 
yl^yrimidine-4-caiboxainide; 

tert-butyl (2S,4R)-4-<benzyloxy)^^^ 
5 dihydroxypyrimidiii-2-yl)pi^^ 

24(2S/tR)^Hbenzyloxy)piperi(fi^^ 
dihydroxypyriinidirie-4-<^rboxainide; 

10 2-[(2S,4R>4Kbenzyioxy>-l-methylpipcridin^ 
dihydroxypyrimidtoe-4-<^rix)xaimde; 

NK4-fluorobenzyI>5,6^ 
yI]pyaiiudine-4-caiboxamide; 

15 

2-[l-acetyl^(benzyIoxy)piT^ 
dihydroxypyrimidme-4-carboxamide; 

241^yl^methylpipe^ 
20 carboxamide; 

N-(4-fluorobenzyI>5,6^^ 
yl]pyrimidiiio-4-carboxainide; 

25 tert-butyl 3-<4-{ [(4-fluoiobaizyl)amino]carbonyl }-5,6^ydroxypyrimidin-2- 
yl)thiomorpholin6-4-carboxylate; 

N-(4-fluorobemyl)-5,6-dmy<to^ 

30 N-(4-fluorobenzyl>5,6^ 
carboxamide; 

N-(4-fluorobeiizyl)-5,6^ydroxy 
yI]pyrimidine-4-carboxamide; 

35 
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2K4-acetylthiomoiq)holin-3->1>NK4-fluorobenzy 
caiboxamide; 

tert-butyl l-(4-{ [(4-fluorobenzyl)amino]^ 
5 methoxyetbylcarbamate; 

2-[Hdimethylamino>2-methoxy^ 
4-caiboxamide; 

10 2-[Hacetylamino>-2-inethoxyethy]]-N^4-fl 
caiboxamide; 

2^1-amino-2-methox>^y])-N^ 
caiboxamide; , 

15 

N-(4-fluorobenzyl)-5,6-dihydroxy-2- { 2-methoxy- l-[(pyridin-2- 
ylcaibonyI)amino]ethyl }pyrimidine-4-carboxamide; 

N^4_fluorobenzyl)-2-[Mfom^ 
20 caiboxamide; 

N<4-fluoiobenzyl)-5,6^yd^^ 
caiboxamide; 

25 2-{ l-[acetyl(methyl)amino]-2-methoxyethyI }-Nr(4-fluon)benzyl>5,6- 
dihydroxypyiimidineH^carboxamide; 

N^4-fluorobenzyl)-5,6^ydn)xy-2-{2-methoxy-l-[methyl(pyridin-2- 
ylcaibonyl)amino]ethyl }pyrimidine-4-carboxamide; 

30 

N^4-fluoiobenzyl)-5,6^hydioxy 
yI]pyrimidine-4-carboxamide; 

N^4-fluorobenzyl)-5,6Kiihydroxy 
35 carboxamide; 
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N-(4-fluorobenzyl>5,6^ 
4-carboxainide; 

5 2-<3-acetyi-l 34hiazoMnT2-yI)-N-(4-fluoro^ 
carboxamide; 

N-(4-fluorobenzyi)-5 f 6^ydro^ 
carboxamide; 

10 

N-(4-fluorobenzyI)-5,6-dihydroxy-2-(l ^,4-trimethylpiperazin~2-yl)pyriinidine^ 
carboxamide; 

2-[2/Wimethyl-l-(pyia^ 
15 dihydroxypyrimidine-4-carboxaniide; 

* 

. » 

2^1-arety]-2,4-d&methyIpipera^ 
4-carboxamide; 

20 tert-butyl H4-{[(4-fluorobenzyl)aimno] 
methoxy- 1 -methylethylcarbamale; 

2^1-amincH2-methoxy-lHmethy]et^ 
4-carboxamide; 

25 

2-[Macetylammo)-2-me^ 
dibydroxypyrimidine-4-<^rboxairiide; 

2-[Hdimethylamino)-2-methoxy-l-methy]ethyl]^ 
30 dihydroxypyrimidfoe-4-carbox^ 

N-(4-fluorobenzyI)-5,6Kii^ 
(methylamino)ethyl]pyrim^ 
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NK4-fluoix>beii2ylV5^ 
yl«irboiiyI)airino]eth^ 

2<l>dimethylpiperidin-2-y^^^ 
5 carboxamide; 

i 

2r{ l^ac»tyI(ii^yl)ainino]-2-methoxy-l-methyleth)i }-N-<4-fluorobenzyI>5,6- 
dihydroxyp>Timidiiie-4-carboxaiiiide; 

10 N^4-fluorobenzyl)-5,6^ 

ylcaibOTyl)amino]ethyI }pyrimidine-4-carboxamide; 

2-{ l-[(cyclohexylmethyl)(methyl)amiiio]-2-methQxy-l-m l-N^*- 
fluorobenzyl)-5,6Kiihydroxypyri^ 

15 

2-{l-[(cyclohexylmethyl)amino]-2-^^ 
dihydroxypyrinii dine^carboxamide; 

2-{ l-[(cyclohexylmethyl)amino]-2-methoxy-l-methyleth^ 
20 dihydroxypyrimidine-4-caitx)xamide; 

2^4-acetyl-l><iimethylpiperaz^ 
4-carboxamide; 

25 241-*cetyi-2-methyIp^^ 
carboxamide; 

N-(4-fluorobenzyI)-5,6^hyd^ 
yllpyrinndine-4-carboxamide; 

30 

N-(2^-diniethoxybenzyl)^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6-d^^ 
35 yI]pyrirrudine-4-c^rtx)xamide; 
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2-{ l-[(2,4-dimethyl43-thiazol-5-yl)caibonyl] 
fluorobenzyl)-5,6^ydroxyp^^ 

5 2-[(2SH-acetyl-2-methylpyi^^ 
dihydroxypyrimidine-4-<^rboxamide; 

and pharmaceutically acceptable salts thereof. 
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